Bio Lab Notes – Dr. Houston

Kingdom Animalia

1 million species

20-30 million not described

Many insects species

Taxonomy

Two Evolution Schemes

· Progressive Nature

· increase complexity

· Important Role of Key Elements

General Features

· Multicellular heterotrophs

· Diverse in form

· No cell walls

· Active movement

· Sexual reproduction – no alternation of generations

· Embryonic development – 16-32 cells = morula

· Cleavage ( Blastula ( Gastrula

Key Transitions in Body Plan

1. Evolution of tissues – ectoderm, endoderm, and mesoderm

2. Evolution of symmetry – radial and bilateral

3. Evolution of body cavity – pseudocoelom and eucoelom

4. Evolution of protostome and deuterostome – development

5. Evolution of segmentation

Cladogram – branching

3 ½ billion years ago – first life

600 years ago

Pre-Cambrian


Cells similar to choanoflagellates





Protists, unicellular

Porifera (Pore Animal) – sponges; 10, 000 species

Earliest animals

Most are asymmetric

Multicellular but no tissues

Clusters of cells (cell agreggate)

Choanocytes (collar cells) line inner wall of sponge

Acellular region – mesohyl


Area between inner & water

Spicule – hold cells together

Intracellular Digestion

Makes water currents to feed

Amoebocytes feed on food


Osculum – where waste and gametes go

Filter Feeders – pumps 20 liters of water in one day

Toxic sponges

Some help keep water clean

Morphogenic movements – cell movements that causes change

Gastrulation and Invagination

Tissue Differentiation

Blue – ectoderm

Yellow – endoderm

Red – mesoderm

Diploblastic – two germ layers

Triploblastic – three germ layers

Symmetry

Radial – based on a circle

Most are sessile, attached to a substrate, or really slow

Bilateral (one way) – Dorsal and Ventral




Anterior and Posterior

More complex organs and organ systems

Cnidarians (gelatinous) – jellies; radial symmetry

Sessile – polyp (sea anemonae); tentacles

Medusa – jellies; mobile; mouth in ventral

Actual Tissue

Gastrodermis – lines gastrovascular cavity (gut)

Epidermis – outside

Mesoglea – area between

Nervous Tissue – nerve net; no brains or spinal cords

Cnidocyte – on tentacles


Nematocysts – contains harpoon or toxins




Immobilize prey





1-3 seconds to inject





140-150 atms of pressure

Ingest food ( Digest ( Egest waste

No Anal Opening – incomplete gut

Digestion is extracellular/intracellular (in amoebas)

Subkingdoms

Parazoa – no well defined tissue

Eumetazoa – well defined head; anterior and posterior, development of sensory systems, concentration of nerve cells in anterior ( cephalization; they can more efficiently monitor their environment

Cnidarians – nerve net

Invertebrates – nerve chords


Centralization ( nerve net to nerve chords

Flat worm – P. Platyhelminthes

Well-defined mesoderm tissue

Flame Cells – water balance

Extracellular digestion

Respiration by diffusion


If the center is less than or equal to 1 mm, than diffusion is efficient

No body cavity

Acoelomates ( causing certain limitations

· Two types of body cavities

· Pseudocoelomates – mesoderm does not surround endoderm

· Coelomates – adjacent to body wall – parietal peritoneum

 to the gut – visceral peritoneum

· Advantages to Body Cavity

· Space for production of internal organs

· Increased complexity

· To store gametes

· Hydrostatic Skeleton

· Fluid inside increase pressure ( rigidity

· Buffer shock for internal organs

· Increase of locomotion

· Moving fluid in cavity causes body to move

Pseudocoel – Nine Different Phyla

P. Nematoda – roundworms

P. Rotifera – wheal animals

Nematoda

1 million undescribed


Parasitic and Free-living

Sexual dimorphism

More sophisticated gut – complete mouth and anus

Respire by diffusion


Can have a thicker wall

Spermatozoa – no flagella

Coenus-Ascaris – intestinal parasites

Reproductive machines

Guinea worm

Drucunulus medinesis – in cop-pod

Larva hatches in body

Subcutaneous – underneath skin

Male – 20 mm

Female – 1.7 m

Rotifera – 1,000 species

Reproduce without mating

Eggs develop without fertilization – parthenogenesis

Coelom – true body cavity

Parietal and Visceral peritoneum

· Advantages

· Digestive system becomes highly specialized

· Compartmentalization; not in pseudocoelomates

Primary Induction – process that occurs during development


Must have germ layers be in direct contact

Certain cells induce the development of structures in adjacent tissues

Problem – tissues that surround gut interfere with diffusion

Must depend on circulatory systems

· Three Major Types

· Acoelomates

· Pseduocoelomates

· Coelomates

Protostomes (first mouth) – mollusks, annelids, arthropods

Opening – blastopore

Schizocoely (splitting)

Spiral Cleavage

Deuterostome (second mouth) – echinoderms, chordates

Anus forms first

Evagination, entero(gut)coely – differentiation from endoderm

Radial Cleavage – division in right angles

Indeterminate

Unsegmented – inefficient; P. Mollusca (soft body)

Second largest phylum, 110,000 species

Shell – exoskeleton

· Two Major Regions

· Mouth, foot mass

· Visceral mass

Radula – feeing structure

Mantle cavity – excretory, anal

Coelom cavity – surrounds heart

Open system – hemolymph goes into hemocoel (sinuses), direct contact with organs

Closed system – capillaries

Hypothetical ancestor mollusk (HAM)

· Chitons (many plates)

· Bivalves (wedge foot)

· Cephalods

· Gastropod (stomach foot)

Segmentation – repeating units

Mesodermal structure must repeat

P. Annelida

· Three Major Groups/Classes

· Polychaeta (many bristles) – bristle worms; parapodia

· Oligochaeta (few bristles) – earthworm

· Hirudinea – leeches; 33 segments

Achaeta (no bristles)

