A closer look at plants

Hello, this lesson will be about plants. Before learning something about plants, I would like to ask you three questions. Don't worry if you don't know the answers yet. You will discover the answer to these questions in this lesson! 

1. Which of these sentences is not correct? 
0 All plants die in the winter. 
0 New plants grow in the spring.
0 More plants grow in the spring and summer than in the winter.
0 In the winter it is too cold for most plants to grow. 


2. Which plant does not fit in this set?
[image: Vrijstaande haagbeuk in de zomer][image: http://www.coniferen-taxus.nl/img/coniferen-3.jpg][image: Amerikaans krentenboompje (A. lamarckii)] [image: Valse christusdoorn][image: stock photo : Red apples on apple tree branch]

           0			0		0	        0		    0
3. Which of these sentences is  correct? 
0 When you print photos you are performing photosynthesis. 
0 Photographers perform photosynthesis when they take a picture. 
0 Plants perform photosynthesis. 
0 Animals perform photosynthesis.  








 'The plant world'
Plant and animal kingdoms
 (
Our world is full of plants
. 
Take a look around
. 
Not only are there 
lots
 of plants
, 
there are also lots of 
different
 plants
. 
That big collection of different plants is called the 
plant kingdom
. 
All living creatures that perform 
photosynthesis 
belong to the plant kingdom
.  
Photosynthesis is a difficult word to say that a plant makes its own food with 
light
, 
water
 and 
air
. 
)[image: stock photo : Meadow][image: stock photo : Misty Old Forest][image: stock photo : Manicured House and Garden displaying annual and perennial gardens in full bloom.][image: stock photo : Moss Background][image: stock photo : View of the beautiful river in autumn][image: stock photo : Shrubs fern. Background.]






 (
Photosynthesis
:
making your own food
Searching for food
)[image: ]
 (
Photosynthesis is a major difference to the other kingdom of living creatures
, 
the 
animal kingdom
: 
animals cannot make their own food
. 
People cannot make their own food either
. 
When you are hungry
, 
you must take something to eat
. 
Your hunger will not disappear on its own
.
 
)[image: ]







 (
Als juist
: 
Correct
! 
Als fout eerste keer
: 
Wrong
. 
Try again
. 
Als fout tweede keer
: 
Incorrect
. 
Plants make food with 
light
, 
air
 and 
water
.
)'The plant kingdom'
Photosynthesis: 
Photosynthesis is a difficult word to say that a plant makes its own food. Do you know what plants need to be able to make their own food? Which three things do they need? 
	[image: C:\Users\u0057830\Dropbox\Validiv\E-Validiv\Ontwikkeling\Thema's\Gezondheid - Lies\Subthema 1_voeding\afbeeldingen\Toepassing 1\stock-photo-apple-54193135.jpg]
Apple
	[image: stock photo : Soil background]
Soil
	[image: C:\Users\u0057830\Dropbox\Validiv\E-Validiv\Ontwikkeling\Thema's\Gezondheid - Lies\Subthema 1_voeding\afbeeldingen\Toepassing 1\stock-photo-a-stack-of-fresh-breakfast-rolls-on-a-white-background-74845897.jpg]
Bread		 

	[image: stock photo : Bright winter sun, supplying powerful renewable energy]
Light
	[image: stock photo : sky]
Air
	[image: C:\Users\u0057830\Desktop\Subthema 4_natuur_planten onder de loep\afbeeldingen\Toepassing 1\stock-photo-isle-of-moss-20361895.jpg] 
Moss

	[image: stock photo : olive oil isolated on white background] 
Olive oil
	[image: C:\Users\u0057830\Dropbox\Validiv\E-Validiv\Ontwikkeling\Thema's\Gezondheid - Lies\Subthema 1_voeding\afbeeldingen\Toepassing 1\stock-photo-pasta-penne-with-asparagus-tomato-and-rucola-in-bowl-73154644.jpg]
Pasta
	[image: stock photo : watering can] 
Water



'The plant world'
Order in the plant world
 (
Group 
1
:
Red plants
Group 
2
: 
Yellow plants
Group 
3
:
Purple plants
)[image: stock photo : Bright red poppies shot low against a backdrop of reeds, sky and roadside.][image: stock photo : Beautiful spring flowers][image: stock photo : Dandilions][image: stock photo : Yellow lichen on bark can use as nature background][image: C:\Users\u0057830\Documents\Validiv\E-validiv\Thema natuur\Subthema 4_natuur_planten onder de loep\afbeeldingen\Toepassing 2\stock-photo-waterlily-86260795.jpg][image: stock photo : Pink Azaleas in Central Park, New York City in spring]You can bring order to the plant world. You can classify different plants into groups. For example, you can group plants by the colour of their flowers. Then you get groups like 'red plants', 'yellow plants', 'purple plants', etc.
The colour of flowers is a characteristic of plants..
 (
In this example we use the colour of the flowers to classify plants
. 
Of course you can also use other characteristics to make groups
. 
Can you think of characteristics to classify plants into groups
? 
Write them in the box below
:
)





 (
Good job
! 
Here are some more characteristics
:
colour of the flowers
, 
size of the plants
, 
place where plants grow
, 
whether you can eat them or not
, 
and type of leaf 
(
leaves or needles
). 
Let
'
s learn some more about these characteristics
.
)


'Types of plants'
You just learned that you can use different characteristics of plants to bring order into the plant world. You can classify plants into groups. Every group is a plant species. 
1.  (
tree
	
shrub
	
small plant
	
plant that creeps over the ground
)[image: stock photo : Red apples on apple tree branch][image: stock photo : Pink Azaleas in Central Park, New York City in spring][image: stock photo : Bright red poppies shot low against a backdrop of reeds, sky and roadside.][image: stock photo : Yellow lichen on bark can use as nature background]Colour of flowers
Does the plant have flowers? If the plant has flowers, what colour are those flowers?
2. Size of plants
Is this a tree, a shrub, a small plant, a plant that grows close to the ground? 




3.  (
 
Water
	
	
woods
	
	
bright sunlight
	
	
moist rocks
	
	
desert
	
	
jungle
)[image: stock photo : Background of the green aquarium seaweed underwater][image: stock photo : Pink Azaleas in Central Park, New York City in spring][image: C:\Users\u0057830\Desktop\Subthema 4_natuur_planten onder de loep\afbeeldingen\Toepassing 3\stock-photo-sunflowers-growing-out-of-soil-in-field-106398227.jpg][image: stock photo : Moss Background][image: http://upload.wikimedia.org/wikipedia/commons/thumb/f/f5/Baja_California_Desert.jpg/220px-Baja_California_Desert.jpg][image: http://everydaybipolar.files.wordpress.com/2011/09/jungle2.jpg]Place where plants grow
Does this plant grow in water, in the woods under the shade of trees, in the ground in bright sunlight, on rocks, in the desert, in the jungle?








4.  (
  
deciduous tree
	
      coniferous tree
)[image: stock photo : Red apples on apple tree branch][image: stock photo : Pine tree isolated on white background]Edibility
Can you eat this plant, use it in salads or pasta (herbs, fruit, vegetables) or is the plant poisonous?
5. Type of leaf 
Does this plant lose its leaves in the winter? Does this tree have leaves (deciduous tree) or needles (coniferous tree)?


 'Types of plants'
 (
Become a biologist
!
)Divide the plants into groups. Look at the title of the table to know what the difference is between the groups. To make the groups, 
drag the photos to the right column.
1. Leaves
	Group 1

	Group 2

	



	





[image: http://fc07.deviantart.net/fs71/i/2010/090/4/9/Pine_Tree_HDR_by_nathan_101.jpg][image: stock photo : Pine tree isolated on white background][image: stock photo : Red apples on apple tree branch][image: stock photo : Trees in Winter][image: stock photo : Blossoming trees in spring on green field.][image: stock photo : cypress trees][image: http://www.coniferen-taxus.nl/img/coniferen-3.jpg]


	Group 1
Coniferous trees
	Group 2
Deciduous trees

	
[image: stock photo : Pine tree isolated on white background][image: http://fc07.deviantart.net/fs71/i/2010/090/4/9/Pine_Tree_HDR_by_nathan_101.jpg]

[image: http://www.coniferen-taxus.nl/img/coniferen-3.jpg][image: stock photo : cypress trees]
	

[image: stock photo : Trees in Winter][image: stock photo : Red apples on apple tree branch][image: stock photo : Blossoming trees in spring on green field.]


 (
Als juist
: 
Take a bow
! 
You classified all the plants correctly
!  
The trees with needles are 
'
coniferous trees
', 
the trees with leaves are 
'
deciduous trees
'
.
Als fout eerste keer
: 
Try again
. 
Take a good look at the leaves of the plants and try to group the photos once again
.
Als fout tweede keer
: 
This is still not correct
.  
The trees with needles are 
'
coniferous trees
', 
the trees with leaves are 
'
deciduous trees
'
.
 
)


 (
Become a biologist
!
)'Types of plants'
Divide the plants into groups. Look at the title of the table to find out the difference between the groups. To make the groups, 
drag the photos to the right column.
2. Size
	Group 1

	Group 2
	Group 3

	



	


	



[image: stock photo : Dandilions]  [image: stock photo : Pine tree isolated on white background] [image: stock photo : Isle of moss]   [image: stock photo : Yellow lichen on bark can use as nature background]  [image: stock photo : Shrubs fern. Background.][image: stock photo : cypress trees][image: stock photo : Red apples on apple tree branch][image: C:\Users\u0057830\Desktop\subthema natuur_planten onder de loep\afbeeldingen\Toepassing 1a\stock-photo-single-blossoming-tree-in-spring-3175565.jpg][image: stock photo : Moss Background][image: stock photo : Bright red poppies shot low against a backdrop of reeds, sky and roadside.]



Solution
	Group 1
Large plants
	Group 2
Medium-sized plants
	Group 3
Creepers

	[image: stock photo : Red apples on apple tree branch]


[image: stock photo : Pine tree isolated on white background][image: stock photo : cypress trees][image: C:\Users\u0057830\Desktop\subthema natuur_planten onder de loep\afbeeldingen\Toepassing 1a\stock-photo-single-blossoming-tree-in-spring-3175565.jpg]
	
[image: stock photo : Dandilions]
[image: stock photo : Bright red poppies shot low against a backdrop of reeds, sky and roadside.]
[image: stock photo : Shrubs fern. Background.]

	 (
Als juist
: 
Wow
, 
you classified all the plants correctly
! 
You are on your way to becoming a real biologist
!
Als fout eerste keer
: 
Try again
. 
Take a good look at the size of the plants
. 
Als fout tweede keer
: 
This still is not correct
. 
You must put all the large plants 
(
trees
) 
together
. 
The medium
-
sized plants also belong together
. 
The last group is for the plants that creep over the ground
.  
Look carefully at the correct classification
!
)[image: stock photo : Yellow lichen on bark can use as nature background][image: stock photo : Isle of moss][image: stock photo : Moss Background]



        

 (
Become a biologist
!
)Divide the plants into groups. Look at the title of the table to find out the difference between the groups. To make the groups, 
drag the photos to the right column.
3. Place where the plants grow 
	Group 1

	Group 2
	Group 3

	




	


	



[image: C:\Users\u0057830\Desktop\subthema natuur_planten onder de loep\afbeeldingen\Toepassing 1a\stock-photo-single-blossoming-tree-in-spring-3175565.jpg][image: stock photo : Background of the green aquarium seaweed underwater][image: stock photo : Yellow lichen on bark can use as nature background][image: stock photo : View of the beautiful river in autumn][image: stock photo : Dandilions][image: stock photo : Bright red poppies shot low against a backdrop of reeds, sky and roadside.][image: stock photo : Moss Background][image: C:\Users\u0057830\Documents\Validiv\E-validiv\Thema natuur\Subthema 4_natuur_planten onder de loep\afbeeldingen\Toepassing 2\stock-photo-waterlily-86260795.jpg][image: stock photo : Bright lichens on rock]


Solution
	Group 1
Location: water
	Group 2
Location: rocks
	Group 3
Location: soil

	[image: stock photo : Background of the green aquarium seaweed underwater]

[image: stock photo : View of the beautiful river in autumn]
[image: C:\Users\u0057830\Documents\Validiv\E-validiv\Thema natuur\Subthema 4_natuur_planten onder de loep\afbeeldingen\Toepassing 2\stock-photo-waterlily-86260795.jpg]

	
[image: stock photo : Yellow lichen on bark can use as nature background]
[image: stock photo : Bright lichens on rock][image: stock photo : Moss Background]
	[image: C:\Users\u0057830\Desktop\subthema natuur_planten onder de loep\afbeeldingen\Toepassing 1a\stock-photo-single-blossoming-tree-in-spring-3175565.jpg][image: stock photo : Bright red poppies shot low against a backdrop of reeds, sky and roadside.]
 (
Als juist
: 
Great
, 
you classified all the plants correctly
! 
You are on your way to becoming a real biologist
!
Als fout eerste keer
: 
Try again
. 
Take a good look where or in what the plants grow
. 
Als fout tweede keer
: 
This is still not correct
. 
All the water plants belong together
. 
The plants that grow on rocks also belong together
. 
The last plant group is those that grow in soil
.  
Look carefully at the correct classification
!
)[image: stock photo : Dandilions]





[image: stock photo : Senior man watering the flowers in  the garden]Your neighbour has a green thumb: he loves gardening and reads books about plants. He recently ordered the plants in his garden. Look carefully at his classification and point to the plant that does not fit in. 
 (
Als juist
: 
Correct
! 
Take a bow
! 
All the photos show water plants except photo 
4
.  
Photo 
4 
shows moss
, 
which grows on soil
.
Als fout eerste keer
: 
Incorrect
. 
Try again
. 
Look at where the plants grow
.
Als fout tweede keer
: 
No
, 
that is not the correct answer
. 
All the photos show water plants except photo 
4
. 
Photo 
4 
shows moss
, 
which grows on soil
.
)

1. Group 1
[image: C:\Users\u0057830\Documents\Validiv\E-validiv\Thema natuur\Subthema 4_natuur_planten onder de loep\afbeeldingen\Instructie 2\stock-photo-brown-algae-fucus-90039193.jpg][image: C:\Users\u0057830\Documents\Validiv\E-validiv\Thema natuur\Subthema 4_natuur_planten onder de loep\afbeeldingen\Toepassing 2\stock-photo-waterlily-86260795.jpg][image: File:PotamogetonPerfoliatus2.jpg][image: stock photo : moss]   [image: File:Nymphaeaceae.jpg] 
 (
Als juist
: 
Correct
! 
Well done
! 
The 
ferns
 
(
photo 
4
) 
do not fit in
. 
All the other plants are large coniferous trees
.
Als fout eerste keer
: 
Incorrect
. 
Try again
. 
Take a good look at the leaves and needles
.
Als fout tweede keer
: 
No
, 
that is not the correct answer
. 
The 
ferns
 
(
photo 
4
) 
do not fit in
. 
All the other plants are large coniferous trees
.
)0		0	        0	                 0		0
2. Group 2
[image: stock photo : Pine] [image: stock photo : Pine Cone] [image: stock photo : Spruce forest in Bouillon, Belgium] [image: stock photo : green fern][image: stock photo : spruce tree] 
 0			0		0		0		0
 (
Als juist
: 
Correct
! 
The 
algae
 
(
photo 
1
) 
do not fit in because they do not have flowers
. 
All the other plants have flowers
.
Als fout eerste keer
: 
Incorrect
. 
Compare the plant colours and try again
. 
Als fout tweede keer
: 
No
, 
that is not the correct answer
. 
The 
algae
 
(
photo 
1
) 
do not fit in because they do not have flowers
. 
All the other plants have flowers
.
)3. Group 3
[image: C:\Users\u0057830\Documents\Validiv\E-validiv\Thema natuur\Subthema 4_natuur_planten onder de loep\afbeeldingen\Instructie 2\stock-photo-brown-algae-fucus-90039193.jpg]- [image: C:\Users\u0057830\Documents\Validiv\E-validiv\Thema natuur\Subthema 4_natuur_planten onder de loep\afbeeldingen\Toepassing 2\stock-photo-waterlily-86260795.jpg]- [image: C:\Users\u0057830\Documents\Validiv\E-validiv\Thema natuur\Subthema 4_natuur_planten onder de loep\afbeeldingen\Toepassing 1\stock-photo-dandilions-3476345.jpg]- [image: stock photo : many yellow flowers]- [image: File:Nymphaeaceae.jpg]
0	               0		0		0		0

4. Group 4
[image: Rainforest Photo] [image: http://classbb.files.wordpress.com/2012/01/dominican_rainforest_by_lyntess.jpg?w=300&h=225] [image: C:\Users\u0057830\Desktop\herwerkte versie planten onder de loep\afbeeldingen\posttest\jungle2.jpg][image: File:Sonoran Desert 33.081359 n112.431507.JPG][image: http://www.eastendtalking.org.uk/files/zones/halley/fairtrade/images/rainforest.jpg]
           0                                               0                                    0                                         0                                        0
 (
Als juist
: 
Correct
! 
All the photos show jungle plants except photo 
4
. 
That photo shows plants in the desert
.
Als fout eerste keer
: 
Incorrect
. 
Look at where the plants grow
. 
Point to the photo that does not fit in
. 
Als fout tweede keer
: 
Incorrect
. 
All the photos show jungle plants except photo 
4
. 
That photo shows plants in the desert
.
)

 (
Why do plants grow and bloom so much in the spring and summer
? 
Tulips and daffodils suddenly appear in the spring
. 
Where do they come from
? 
We will answer these questions if you read further
!
)'Growth sprouts'

 (
 
Winter
	
                    
	
	
Spring
)[image: stock photo : Trees in Winter][image: stock photo : Blossoming trees in spring on green field.]
Have you noticed that there are fewer plants in the winter? The plants that you do see usually do not have leaves or flowers: they look like they are dead. But that is not true, they will come alive again in the spring! 
The winter is simply a rest period in which it is too cold and too dark to grow. Spring ends that rest period because the days become warmer and longer (more light). 
Heat and light, that is exactly what plants need to grow! They also need soil, air and water. 
[image: stock photo : Beautiful spring flowers][image: stock photo : Cheerful Spring Bulbs. Background of flowering white narcissus and yellow daffodils under spring sunshine]

Plants that have been around for years grow in the spring and new plants grow too. Plants that disappeared during the winter months, like tulips and daffodils, can reappear. New plants grow from parts of older plants, from seeds, tubers, bulbs and even branches! These parts have all the food that is needed to become a new plant. 



[image: ]Branches and stems
[image: stock photo : nail scissors isolated on a white background]You can cut a stem with a node off of a large, healthy plant. A node is a bulge on the stem from which roots can grow. Those roots grow if you put the stems in a bit of water. As soon as enough roots have grown, you can plant the stems in soil. This creates a new plant! This method of getting new plants is called 'cutting'.

Roots grow on the nodes.

 (
seedling
)[image: ]Tubers and bulbs
 (
carrots
) (
bulb
)When people think of spring, they often think of snowdrops, tulips and daffodils. All those flowers reappear every year from the same bulbs that remain underground in the winter. These bulbs look like onions. But watch out, bulbs are poisonous! Other roots, tubers and bulbs can be eaten. Just think of potatoes, ginger and carrots. 

Seeds
 (
Plants grow from seeds
. 
How does that work
? 
Continue to discover how
!
)There are different kinds of seeds. Sometimes they come from wilted flowers (sunflower), sometimes they are in fruits (apple).  Seeds vary from small to very big. Just think of coconuts; they are actually very big seeds! 
[image: ]    
A new plant comes out of the coconut.
 (
seeds
)
Growth stages
	[image: ]
	Step 1:
When seeds are placed in moist, warm soil, their husk becomes soft.


	[image: ]
	Step 2: 
The husk breaks open and roots begin to grow. Those roots grow deeper in the soil. They have small hairs that get food out of the soil so that a stem can grow.

	[image: ]
	Step 3:
The stem continues to grow upwards until it is above ground. Above ground the stem gets leaves. Those seed leaves make food for the plant from light, water and air.

At the beginning of this lesson we said that photosynthesis is a difficult word that means that a plant makes its own food out of light, water and air. Do you remember?  



	[image: stock photo : Red radish in bed]
	Step 4:
The stem and leaves become bigger. The seedling grows into a larger plant. These seeds have grown into radishes!



'Growth sprouts' 
 (
Als juist
: 
Correct
! 
You can get started and grow your own sunflower
.
Als fout eerste keer
: 
Incorrect
. 
Try again
. 
Als fout tweede keer
: 
Incorrect
. 
Take a look at the right answer
.  
)Grow your own sunflower!

What do you need to grow a sunflower? Point to everything that you need. 
	[image: stock photo : Jute rope on white]
Rope
	[image: stock photo : olive oil isolated on white background]
Olive oil
	[image: C:\Users\u0057830\Desktop\Subthema 4_natuur_planten onder de loep\afbeeldingen\Toepassing 1\stock-photo-isle-of-moss-20361895.jpg]
Moss

	[image: stock photo : Bright winter sun, supplying powerful renewable energy]
Sun: light
	[image: stock photo : sky]
Air
	[image: stock photo : watering can]Water

	[image: stock photo : white tube with ointment squeezing out on white background]
Ointment
	[image: stock photo : Bright winter sun, supplying powerful renewable energy]
Sun: heat
	[image: stock photo : Closeup of sunflower seed. isolated on white background]
Seeds

	[image: stock photo : Birch bark of the young]
Bark
	[image: stock photo : Soil background]
Soil
	[image: stock photo : Gras and Soil]
Grass


The life cycle of a sunflower
You just collected everything you need to grow a sunflower. Now you can observe the different growth stages of a sunflower. Can you put the different steps in the correct order on the timeline? 
	[image: C:\Users\u0057830\Desktop\Subthema 4_natuur_planten onder de loep\afbeeldingen\Toepassing 3\stock-photo-close-up-of-seedling-of-a-sunflower-growing-out-of-soil-92823535.jpg]
	[image: stock photo : sunflower dry ready for the collection of pipes]
	[image: C:\Users\u0057830\Desktop\Subthema 4_natuur_planten onder de loep\afbeeldingen\Toepassing 3\stock-photo-sunflowers-growing-out-of-soil-in-field-106398227.jpg]
	[image: C:\Users\u0057830\Desktop\Subthema 4_natuur_planten onder de loep\afbeeldingen\Toepassing 3\stock-photo-close-up-of-seedling-of-a-sunflower-growing-out-of-soil-92995771.jpg]

	[image: C:\Users\u0057830\Desktop\Subthema 4_natuur_planten onder de loep\afbeeldingen\Toepassing 3\stock-photo-seedling-of-a-sunflower-71043580.jpg]
	[image: C:\Users\u0057830\Desktop\Subthema 4_natuur_planten onder de loep\afbeeldingen\Toepassing 3\stock-photo-dying-sunflower-1928247.jpg]
	[image: C:\Users\u0057830\Desktop\Subthema 4_natuur_planten onder de loep\afbeeldingen\Toepassing 3\stock-photo-close-up-of-seedling-of-a-sunflower-growing-in-soil-92823049.jpg]
	[image: C:\Users\u0057830\Desktop\Subthema 4_natuur_planten onder de loep\afbeeldingen\Toepassing 3\stock-photo-sunflower-57565969.jpg]





Beginning																	End

Als juist: Correct! You will see the correct order once again on the next page.

Als fout eerste keer: Wrong. Try again. 

Als fout tweede keer: Incorrect. Look at the right answer on the next page.  

1. Which of these plants is not a deciduous tree?
  [image: Taxus baccata] [image: Bladeren van de gewone esdoorn (Acer pseudoplatanus)] [image: http://upload.wikimedia.org/wikipedia/commons/thumb/3/30/Leafage_of_Koelreuteria_paniculata.JPG/250px-Leafage_of_Koelreuteria_paniculata.JPG] [image: Wilde lijsterbes (Sorbus aucuparia)] [image: File:Beuken tak.jpg]


           0                                   0                                0                                   0                                        0

 (
Als juist
: 
Correct
! 
Als fout
: 
Incorrect
. 
Photo 
1 
shows a 
coniferous tree
, 
not a deciduous tree
.
)

2. Food and water
Which sentence is not correct? 
0 A new plant can grow out of a branch. 
0 Bulbs look like onions and people can eat them. 
0 Coconuts are large seeds from which new plants can grow.
0 A bulb contains all the food that is needed to grow into a new plant. 

 (
Als juist
: 
Correct
! 
Als fout
: 
Incorrect
. 
Bulbs look like onions but they are poisonous
. 
People 
cannot
 eat them
! 
)

 (
Als juist
: 
Correct
! 
Als fout
: 
Wrong
. 
Not all plants have leaves and flowers
, 
and not all plants can grow on rocks
. 
But all plants perform photosynthesis
! 
)3. Which sentence is correct? 

0 All plants perform photosynthesis.  
0 All plants have flowers.
0 All trees are deciduous trees. 
0 All plants grow on rocks. 
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