
1. Phylum- Porifera- Sponges 
 Group of sponges= a sleeze 

 Very simple organisms 

 Osculum 

 Opening at the top which functions as the mouth 

 Ostium 

 Holes in the side through which water flows in/out of the spongocoel 

 Spongocoel 

 Empty cavity in the middle of the sponge 

 Includes four main types of cells 

1. Epidermal cells 

 Form the outside of the sponge 

 Provide a hard, protective structure for the sponge 

2. Choanocytes 

 Provide the inner membrane 

 Have a flagellum (long wavy thing) which capture food and bring it into 

the cell 

 Make sperm in some species 

3. Porocytes 

 Cylindrical cells forming the ostium (holes in the side of the sponge) 

4. Amoebocytes 

 Can move around the mesohyl (matrix within the cell) 

 Produce spicules- A skeleton for defence and support, made of silica, 

calcium carbonate or spongin 

 Transport food, oxygen and waste around the sponge 

 Can turn into egg or sperm cells. 

 The sperm cells are then expelled from the sponge and find their 

way to the eggs of other sponges 

 Free-swimming larvae then develop, settle and become sessile 

 Water flows from the environment, into the spongocoel (cavity) through the ostium 

(holes in the side), and then back out again through the ostium 

 Environment --> Ostium --> Spongocoel --> Ostium --> Environment 

 Surface area 

 Increased by having a folded structure 

 Determines number of choanocyte cells 

 Choanocyte cells determine water movement, affecting food absorption, 

water release and oxygen absorption 

 Form due to somatic embryogenesis 

 Somatic embryogenesis- The weak bonds between cells which enable them to 

recognise each other and form into a multicellular organism. 

 Due to these attractions, if you put a sponge in a blender, it can be reformed. 

 Have totipotency 

 Totipotency- The ability of a single cell to divide and produce differentiated cells. 

 Each cell is capable of changing its type. 
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Gnathostomata 
- Jawed Fish 

Placodermi- Armoured Fish 
- Placoderm means "plate skin" 

- Now extinct 
- No true teeth, just bony plates covering the jaws 

- Existed in both fresh and salt water. 

Chondrichthyes- Cartilaginous Fish (Sharks and Rays) 
- Almost all marine 

- Skeleton all cartilage= flexibility 
- Very tough skin 
- Placoid scales 

- Paired, broad-based fins 
-Mouth and paired nasal sacs on underside of head 

- No lung or swim bladder, so no bouyancy. 
- Have an asymmetrical heterocercal tail which provides a natural upward lift 

- Large liver containing a buoyant hydrocarbon called squalene. 
- Internal mating 

- Some sharks can be a type fo warm blooded. e.g. great white can retain heat generated by 
deep red muscle activity 

- Teeth and bone on primary jaws and are constantly replaced by new teeth. 
- Can be oviparous (egg laying) or viviparous (live young). Eggs are large and covered in very 

hard keratinous case (called a mermaid's purse). In live bearers eggs are held in uterus up to 2 
years before hatching. 

- Many chondrichthyes locate prey by with electronic receptors in snout called Ampullae of 
Lorenzini (also helps navigate) 

Elasmobranchii 

Squaliformes 
- Sharks 

Rajiforms 
- Rays 

Holocephali 

Chimaeriformes 
- Chimeras and ratfish 

Actinopterygii- Ray finned fish 
- Largest and most diverse group of vertebrates 

- Originated from acanthodians (early jawed fish) 
- Bone present in dermis and/or skeleton. 

- Dermal bones- the roof and floor of the head, encasing jaws, making up part of the pectoral 
girdles (shoulder/fin) 

- Gills covered by an operculum (gill cover flap) of bony plates 
- Two sets of highly manoeuvrable paired fins (chondrichthyes= not manoeuvrable) supported 

by bones and muscles. 
- Body usually thin 

- Frontal mouth, nostrils on snout 
- Jaws specialised to use a diverse range of foods 

- Teeth are replaced but not on conveyor belt system of sharks 
- Can have ganoid, cycloid or ctenoid scales (never placoid like sharks) 

- Gas-filled swim bladder (buoyancy with no muscular effort). Absent in some groups. Some 
fish adjust gas levels by breathing in air from the surface. Others adjust using a gas gland 

which pumps gas from the blood and using the resorptive area which removes gas from the 
bladder. 

Chondrostei 
- Paddlefishes and 

Strugeons 

Neopterygii 
- Modern bony fish 

Division 
Teleostei 

- Bony fishes (gars and bowfins) 

Sarcopterygii 
- Lobe finned fish 

Colelacanthiformes 
- Coleacanth/Latimeria and relatives 

- Transitional form (fish --> amphibian) 
- Descended from extinct Rhipidistian fish 

- Thought to have been extinct until found in a fish market. 
Thought of as a "living fossil" now. 

- Can "walk" on land in shallow water, but have now evolved to 
live in deep water. 

Ceratodontiformes/Dipnoi 
- Lungfishes 

- Transitional form (fish --> amphibian) 
- Share many anatomical features with amphibians (true lungs, 

therefore need air to breathe. Can walk between ponds.) 
- Can walk between ponds in times of drought. Since they have 

lungs they do not "drown" 

Tetrapodomorpha 
- Tetrapods and their extinct relatives 

Superclass Class Subclass Order 
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Ground Tissue (make up the bulk of the plant) 
 Neither dermal nor vascular 

 Remembering 

 Alphabetical- P comes before S, therefore P is thinner= higher photosynthesis and lower support 

 All present in each plant, but plants adapted to different environments have different proportions of each 

 Parenchyma Cells Collenchyma Cells Sclerenchyma Cells 

Found in  Competitors 

 Fast Growers 

 Non-woody plants 

 Need a structural 

component to ensure it 

is standing upright 

 Stress tolerators 

 Slow Growers 

 Fibres in fruit and 

leaves in association 

with vascular tissues 

Cell Wall Width Thinner cell walls Thick cell walls 

 Reinforced by cellulose and 

hemicellulose 

Incredibly Thick Cell Walls 

 Very little content in the 

cells, mainly just cell walls 

Support Low Support Medium Support High Support 

Photosynthesis High photosynthesis Medium photosynthesis Low photosynthesis 

Growth Fast Growth 

 At adulthood, the 

cell can divide 

Medium Growth Slow Growth 

 Sometimes the cell is dead 

at maturity 

Chloroplast 

Number 

Many chloroplasts Some chloroplasts Few chloroplasts 

 

   
 

Types of Cells 
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SEEDLESS VASCULAR PLANTS- LYCOPHYTES AND FERNS 

 Reduced, independent (photosynthetic and free living) gametophyte 

 Dominant sporophyte 

 All living ferns are homosporous 

 Most lycophytes are heterosporous, some are homosporous 

 Developed leaves, stems and roots. 

 Major Innovations: Vascular system, roots, leaves and stems, reticulate venation in leaves and lignin. 

Lifecycle 

 Gametophyte (n)- Reduced, independent (photosynthetic and free living) 

 Sporophyte (2n)- Dominant 

 All living ferns are homosporous 

 Most lycophytes are heterosporous, some are homosporous 

Heterospory vs Homospory 

 Homospory- 1 type of spore produced by meiosis of sporophytes (2n) which can only turn into 1 type of gamete. 

Gametophyte is bisexual (same) and produces both male and female reproductive gametes which must then merge to form a 

zygote (2n) 

 Heterospory- 2 types of spores produced by meiosis of sporophytes (2n). Important innovation towards the evolution of 

seeds. 

 Megasporangia (2n) produce megasporophyll (n) which contain megaspores (n) which develop the archegonium (n) 

which contains female gametes (n) 

 Microsporangia (2n) produce microsporophyll (n) which contain microspores (n) which develop the antheridium (n) 

which contains male gametes (n) 

 The male and female gametophytes must then merge through fertilisation to form a zygote (2n). 

 Both the megasporophyll (n) and microsporophyll (n) are attached to the adult plant and obtain nutrients from it. 

Development of Vascular Tissue 

 Xylem- Transport water and dissolved ions from roots to shoots. Tracheids (dead cells) filled with water. Flow driven by 

adhesion, cohesion and negative pressure. Water moves from cell to cell through bordered pits in the cell wall. 

 Phloem- Transport of carbohydrates from shoots to roots. Living sieve tube (walls mainly cellulose) and companion cells. 

Flow driven by positive pressure. 

 Lycophytes are homiohydric- cellular hydration regulated and buffered from dramatic changes in environment. 

 Bryophytes and Lycophytes/Ferns developed a vascular tissues independently. 

 Bryophytes- Technically non-vascular because no xylem or phloem. Rudimentary vascular tissues. Core of hydroids 

(dead, hollow cylinders, water movement) surrounded by a ring of leptoids (living cells, sugar transport) 

 Lycophytes/Ferns- Xylem and phloem 

Roots (instead of rhizoids) 

 More differentiated underground structure for absorption of water and nutrients, storage and for anchoring the plant. Show 

lateral branching. 

Leaves 

 Able to develop due to vascular tissues 

 Microphylls- Leaves with a single vascular strand (vein), found in lycophytes. May have originates as small, stem outgrowths 

supported by single unbranched strands of vascular. 

 Leaf development restricted to small, often cylindrical leaves. 

 Megaphylls-  Leaves with branched vascular strands (veins), found in ferns. May have evolved from fusion of branched 

stems. 

 Enables transport over a larger leaf area 

 Reticulate Venation in Fern Leaves- Repeated bifurcation (splitting in two) of veins. 

Lignin 

 Main component of wood. Binds to cellulose, hardens and strengthens the cell. Enabled stems to achieve greater height. 
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