Autapomorphies of various phylum of the kingdoms animalia & Protista
LEGEND:
KINGDOM
Sunkingdom
Branch
Infrakingdom
Phylum
Subphylum
Class
1. Autapomorphy specific to phylum, subphylum, or class.

1. Synapomorphy or symplesiomorphy specific to following subphylums.

1. Synapomorphy specific to subphylum with same bolded wording







protista
corticata
alveolata
ciliophora
1. Unicellular ‘animals’
2. Specialized organelles
3. Undulopodia: cilia, flagella, and pseudopods
apicomplexa
1. Unicellular ‘animals’
2. Specialized organelles
3. Undulopodia: cilia, flagella, and pseudopods
discicristata
euglenozoa
1. Unicellular ‘animals’
2. Specialized organelles
3. Undulopodia: cilia, flagella, and pseudopods
gymnomyxa
sarcomastigota
amoebozoa (rhizopoda)
1. Unicellular ‘animals’
2. Specialized organelles
3. Undulopodia: cilia, flagella, and pseudopods
rhizaria
granuloreticulosea
1. Unicellular ‘animals’
2. Specialized organelles
3. Undulopodia: cilia, flagella, and pseudopods
radiozoa
1. Unicellular ‘animals’
2. Specialized organelles
3. Undulopodia: cilia, flagella, and pseudopods
animalia
unresolved phyla
chaetognatha
1. Don’t know where it is to be placed on cladogram,
placozoa
1. Upper and lower epithelium
2. Central syncytial mesenchyme
parazoa
porifera
1. Totipotent cells
2. Aquiferous system
a. Choanocytes
3. Assymetric body plan
Hexactinellida
1. Symplasma: syncytial organization with collars floating forming a choanosyncytium
2. Absence of pinacocytes and the mesohyl is reduced and contains only spicules
3. Hexactinellida: skeleton of silica

1. Cellularia: cellular organization with individual cells including pinacocytes on the external surface.
2. Mesohyl includes skeletal elements formed by external calcification by sclerocytes and amoeboid cells
Calcarea
1. Spicules made from calcium carbonate
2. Forming monaxons, triaxons, and tetraxons
Demospongiae
1. Spongocytes producing proteinaceous spongin
radiata/coelenterata
1. True tissues form with basement membrane underneath
2. Outer epithelium from ectoderm
3. Digestive epithelium of endoderm
4. Forms digestive structures
5. Oral/aboral axis of symmetry

1. Triploblastic
2. Cholinergic synapses in nervous system
3. Subepidermal musculature formed from mesoderm
cnidaria
1. Cnidocytes
2. Epitheliomusculature
3. Polyp body plan
4. Planula larva
Anthozoa
1. Biradial symmetry
2. Siphonoglyphs present
3. Septa with musculature are present in the polyps
4. Gonads forming in the gastrodermis
5. Nematocysts without operculum

1. Presence of the medusa
2. Formed by strobilization
3. Nematocyst with operculum
4. Tetraradial symmetry

Scyphozoa
1. Rhopalia on medusa

1. Strobilization produces a single monodisc medusa
Cubozoa
1. Individual polyps undergo metamorphosis into medua
2. Unique eye with lens
3. Pedalia 
Hydrozoa
1. Medusa form as lateral buds of a polyp
2. Dimorphic life cycle with sessile polyp
3. Pelagic sexual medusa with a velum
ctenophora
1. Colloblast cells
2. Ctene
3. Aboral organy
bilateria
1. Bilateral symmetry
2. Multiciliate or multiflagellate cells
protostomia
1. Blastopore becomes the mouth
2. Central nervous system with an apical brain
3. Paired ventral nerve cords

1. Spiral cleavage
platyzoa
1. Loss of the coelom resulting in acoelomate or pseudocoelomate condition
2. Metanephridia and the circulatory system are lost
platyhelminthes
1. Incomplete gut
2. Multiciliated epidermis
3. Hermaphrodite reproductive system
Turbellaria
1. No real synapomorphies for the Turbellaria. May be ancestor

1. The specialized syncytial tegument develops and cilia are lost from the surface of ectodermal strucutres.
2. The animals adopt an endoparasitic life cycle involving two hosts


Monogenea
1. Development of the specialized opisthaptor as an attachment organ
2. Ectoparasitic and the life cycle involves only one host, usually a fish.
Trematoda
1. Have a sucker, or acetabulum, on the ventral surface of the posterior part of the body
2. Life cycle involves at least one mollusc and one vertebrate
Cestoda
1. Tegument is covered in microtriches and the scolex develops as a special attachment organ.
2. Digestive tract is lost
3. Body is divided into serially repeated proglottids
Gastrotricha
1. Unmoulted multilayer cuticle
2. Triradiate sucking pharynx
3. Myoepithelial pharynx

1. Jaws formed from tube like rods
Gnathostomulida
1. Monociliate
2. Jaws with basal plate

1. Dwarf males
2. Hypodermic insemination
3. Terminal cells in protonephridia multicilliate
Syndermata	
1. Intracellular cuticle with lamina
2. Syncytial epidermis
3. Eutelic 
Cycliophora
1. Gut regeneration
2. Asexual budding
3. Pandora and chordoid larva
lophotrochozoa
1. Either primitively sessile with a U-shaped gut. And
2. Hollow ciliated tentacles. Or
3. Presence of trochophore larva

Mollusca
1. Radula
2. Mantle and calcareous shell
3. Ventral muscular foot
4. Tetraneural nervous system
Aplacophora
1. Foot is reduced and inside a pedal groove on the ventral surface.
2. Copulatory spicules are involved in mating

1. Shell glands are concentrated in specific locations in the mantle and produce a solid shell
2. Mantle forms a fold, or cavity, around at least part of the body.
3. The gut is more complex and includes digestive glands and unique musculature for moving the radula.
4. Large muscular foot moves by ripplies of contractions that run down its length
Polyplacophora
1. Seven to eight segmented shells with associated shell glands
2. Articulamentum layer
3. Aesthetes
4. Shell plates are embedded in thickened mantle girdle
5. Multiple gills are located in pallial groove surrounding the foot

1. The shells are all univalved, folded in bivalves, constructed of three layers: periostracum, prismatic and nacreous layers
2. The mantle margin has three folds, and a crystalline style is found in the alimentary tract
Monoplacophora
1. Ctenidia
2. Metanephridia
3. Eight pairs of pedal retractor muscles
4. Heart has two pairs of atria or auricles


Gastropoda
1. Body is lengthened along the dorsal-ventral axis and the enlarged dorsal visceral mass is inside a coiled shell.
2. The head is well defined
3. The mantle cavity is found only in the anal area
4. Torsion results in a whole series of anatomical changes
5. Further concentration of the body organs in the dorsal visceral mass
6. Asymmetric body plan
Cephalopoda
1. Body is lengthened along the dorsal-ventral axis and the enlarged dorsal visceral mass is inside a coiled shell.
2. The head is well defined
3. The mantle cavity is found only in the anal area
4. Closed circulatory system
5. Ink sac
6. Modification of the foot into arms, tentacles, and a funnel
7. Septate shells
8. Beak like jaw
9. And a brain contained in the cartilaginous case

1. Shared characters associated with a sedentary existence include reduction of the head and a decentralized nervous system.
2. The foot has become modified for digging and anchoring the animal
3. The mantle is folded to create a mantle cavity that surrounds the body
Bivalvia
1. Radula is lost
2. Body is laterally compressed with the result of folding the univalve into the hinged bivalve shape
3. Ctenidia and mantle cavity modified for filter feeding
Scaphopoda
1. The ctenidia are lost in these small molluscs
2. Mantle is closed on the ventral side creating an open-ended tooth or tusk shape
3. Captacula, or tentacles, are used for feeding
Annelida
1. Metamerism and mesoderm
2. Four beta-chitin setal bundles

Echiura
1. Loss or possible fusion, of segments
2. Presence of unique spoon-shaped unretractable proboscis
Polychaeta
1. Parapodia
2. Nuchal organs
3. Absence of permanent gonads that form on the septal walls
4. Complex prostomium
Pogonophora
1. Enlargment of the two anterior-most segments with the remaining segments forming the opisthosoma
2. Loss of the gut, replaced with trophosome
3. Symbiotic association with bacteria
Clitellate
1. Terrestrial
2. Permanent gonads restricted to a few segments
3. Direct development
4. Monoecious
5. Clitellum
6. Eggs in cocoons
Sipuncula
1. Introvert
2. J-shaped coiled gut
3. Compensation sacs
4. Unique nerve cord
Nemertea
1. Proboscis and rhynchocoel
2. Lateral vessel
3. Vascular plugs
Bryozoa
1. Budding colonies
2. Polypide and cystid
3. Introvert
4. Funicular system
Brachiopoda
1. Mantle and bivalve shell
2. Chitinous setae
3. Digestive caeca
Phoronida
1. Actinotroch larva
2. Corpuscular haemoglobin
ecdysozoa
1. Presence of a thick, molted cuticle of protein reinforced with alpha-chitin or collagen
2. Loss of surface ciliature
3. Coelom absent or present only during the larval stages
nematoda
1. Circumoral ring of sensilla
2. Epitheliomuscular pharynx
Nematomorpha
1. Circumoral ring of sensilla
2. Epitheliomuscular pharynx
3. Collagenous cuticle
4. Only longitudinal muscle
Priapulida
1. Large Haemocoel
2. Cellular coelomic fluid
Kinorhyncha
1. Thirteen body segments
Loricifera
1. Introvert with muscular scalids
2. Myoepithelial pharynx


Onychophora
1. Oral papillae and slime glands
2. Tufted trachea
3. Sheet-like body musculature
4. Unarticulated limbs
5. Lateral nerve connectives
Tardigrada
1. Sucking pharynx/buccal stylets
2. Eutelic
3. Head and four trunk segments
4. Loss of circulatory system
Arthropoda
1. Banded muscles
2. Compound eye
3. Three pairs post oral appendages
4. Pair of preoral antennae
Chelicerata
1. Have two tagmata
a. Anterior prosoma (cephalothorax) without a distinct head and six pairs of appendages
i. Chelicera
ii. Pedipalps
iii. Four pairs of walking legs
b. Posterior opisthosoma (abdomen)
i. No appendages
Pycnogonida
1. Unique preoral proboscis and oviger legs are extra appendages modified for carrying eggs
2. The opisthosoma is absent, or reduced
Gonads are segmentally arranged in legs with openings at the base of each leg. 

1. A carapace forms over the prosoma and genital opening
2. Structures are located in the first or second segment of the opisthosoma
Merostoma
1. Appendages on the opisthosoma have become modified as book gills
2. Prosomal legs are gnathobasic
3. Spiked post-anal telson is found in these animals
Arachnida
1. Appendages on the opisthosoma are either reduced or lost
2. When present they’re modified into spinnerets or pectines
3. Tracheae or book lungs are used for gas exchange
Crustacea
1. Crustaceans have biramous appendages
2. Head appendages include two pairs of antennae and gnathobasic mandibles followed by two pairs of maxilla
3. A nauplius larval stage is also characteristic of the crustacea
Remipedia
1. Raptorial mouthparts are located in a posteriorly directed atrium
2. First postcephalic appendages are maxillipeds fused with the head.
3. Remaining appendages on the trunk are positioned laterally

1. Postcephalic trunk becomes differentiated into a thorax
2. Abdomen with the number of body segments reduced.
3. Internal organ systems no longer show any segmental organization
Cephalocarida
1. The abdominal appendages are lost
2. Abdomen reduced to only eleven segments

1. Presence of the carapace
2. Reduction of the abdomen to less than nine segments
Branchiopoda
1. Maxillae are either lost or reduced
2. Abdominal appendages are also lost
3. Genital appendages appear on the first abdominal segment in males.

1. The thorax becomes reduced to less than eleven segments
2. The abdomen is less than eight segments in length




Maxillopoda
1. Development of maxillipeds on the first postcephalic segment
2. Reduction of the carapace
3. Loss of abdominal appendages
4. Thorax with six or fewer segments
5. Abdomen with less than five segments
6. Genital appendages appear on the first abdominal segment in males
7. The naupliar eye in the adult is also unique
Malacostraca
1. Modification of the first postcephalic appendages as maxillipeds
2. Reduction of carapace
3. Eight segmented thorax
4. Abdomen with either six or seven segments
5. Telson present
6. The male genital opening is positioned on the eighth thoracic  segment and the female’s on the sixth.
Atelocerata  class Myriapoda (classes in myriapoda are demoted to subclass)
1. Mandibles
2. Gas exchange using a tracheal system
3. Malpighian tubules
4. Single pair of antennae
5. Coupound eyes
6. Both pairs of maxillary palps
7. Digestive ceca are lost
8. Organs of Tömösváry and repugnatorial glands are unique to myriapods
Diplopoda
1. Fusion of the first maxillae into a gnathochilarium
2. The second maxillae is either lost or may be modified into the collum
3. Trunk forms diplosegments
Pauropoda
1. Fusion of the first maxillae into a gnathochilarium
2. The second maxillae is either lost or may be modified into the collum
3. Trunk forms diplosegments
4. These animals have lost their eyes
5. Have branched antennae
6. No circulatory system

Chilopoda
1. The chilopods and symphylans have fused both pairs of maxilla
2. First trunk appendages, maxillipeds, have been modified into raptorial fangs or poison claws
Symphyla
1. The chilopods and symphylans have fused both pairs of maxilla
2. First trunk appendages, maxillipeds, have been modified into raptorial fangs or poison claws
3. The second maxillae are completely fused to form a labium
4. The eyes are lost
5. Spinnerets for silk production, are found on the thirteenth segment of the trunk
Atelocerata  Insecta
1. Mandibles
2. Gas exchange using a tracheal system
3. Malpighian tubules
4. Single pair of antennae
5. The second maxilla becomes fused to form the labium
6. The thorax has three segments
7. The abdomen, which has no appendages, has eleven segments or less

Deuterostomia
1. Tripartite coelom
2. Blastopore forming the anus
3. Dipleurula larva
Echinodermata
1. Water vascular system
2. Pentaradiate symmetry
3. Calcareous endoskeleton of stereom spicules
4. Mutable connective tissue





Crinoidea
1. Arms with gonads inside
2. Open ciliated grooves for feeding
3. Loss of the external madreporite

1. The position of the anus changes to the side opposite the mouth that is now oriented down toward the substrate instead of up.
2. Errant lifestyle with suckered tube feet involved in locomotion rather than feeding
3. Madreporite between C and D ambulacra
Asteroidea
1. Body plan includes five distinct arms creating a star-shaped body
2. Five arms are broadly connected to the central disk of the body
Ophiuroidea
1. Body plan includes five distinct arms creating a star-shaped body
2. The arms, sharply delineated from the central disk, are articulated and vertebraelike plates permit their movements
3. The anus is lost
4. Madreporite on oral surface

1. Water vascular system
2. Secondary pentaradiate symmetry
3. Calcareous endoskeleton of stereom spicules
4. Mutable connective tissue
Echinoidea
1. The skeletal plates are fused into either a spherical or disk shape
Holothuroidea
1. The skeletal plates are reduced in size
2. Madreporite is located internally
3. The body is elongated along the oral-aboral axis
4. Animals tend toward bilateral symmetry
Hemichordata
1. Stomochord proboscis complex
2. Glomerulus

Chordata
1. Notochord
2. Post-anal segmentation
3. Endostyle 
Comments:


symplesiomorphies of various phylum of the kingdom animalia & Protista

Porifera
1. None
Placozoa
1. Septate cell junctions
Cnidaria
1. True tissues with gap junctions
2. Diploblastic
3. Oral aboral symmetry
Ctenophora
1. Triploblastic
2. Cholinergic nervous system
3. Subepidermal musculature
Platyhelminthes
Included phyla : Gastrotricha
1. None
Gastrotricha
Included phyla : Platyhelminthes
1. None
Gnathostomulida
Included phyla : Cycliophora and Syndermata
1. Jaws from tube shaped rods

Cycliophora
Included phyla : Syndermata
1. Dwarf males
2. Hypodermic insemination
Syndermata
Included phyla : Cycliophora
1. Dwarf males
2. Hypodermic insemination
Annelida
Included phyla : Mollusca
1. Pericardial cavity and heart
Mollusca
Included phyla : Annelida
1. Pericardial cavity and heart
Sipuncula
Included phyla : Mollusca and Annelida
1. Schizocoel
2. Metanephridium
Nemertea
Spiralia : Included phyla : Sipuncula, Mollusca, Annelida, Brachiopoda, Phoronida, Bryozoa, Gnathostomulida, Cycliophora, Syndermata, Gastrotricha and Platyhelminthes
1. Spiral cleavage
Lophotrochozoa : included phyla : sipuncula, mollusca, annelida, brachiopoda, phoronida and bryozoa
2. Presence of lophophore or trochophore larva
Trochozoa : included phyla : sipuncula, mollusca,  and annelida
3. Trochophore larva
Brachiopoda
Spiralia : Included phyla : Sipuncula, Mollusca, Annelida, Nemertea, Phoronida, Bryozoa, Gnathostomulida, Cycliophora, Syndermata, Gastrotricha and Platyhelminthes
1. Spiral cleavage
Lophotrochozoa : included phyla : sipuncula, mollusca, annelida, nemertea, phoronida and bryozoa
2. Presence of lophophore or trochophore larva
Lophophorates : included phyla : phoronida and bryozoa
3. Lophophore
4. U-shaped gut
Phoronida
Spiralia : Included phyla : Sipuncula, Mollusca, Annelida, Nemertea, Brachiopoda, Bryozoa, Gnathostomulida, Cycliophora, Syndermata, Gastrotricha and Platyhelminthes
1. Spiral cleavage
Lophotrochozoa : included phyla : sipuncula, mollusca, annelida, nemertea, brachiopoda and bryozoa
2. Presence of lophophore or trochophore larva
Lophophorates : included phyla : brachiopoda and bryozoa
3. Lophophore
4. U-shaped gut
Included phyla : bryozoa
1. Metasomal sac








Bryozoa
Spiralia : Included phyla : Sipuncula, Mollusca, Annelida, Nemertea, Brachiopoda, Phoronida, Gnathostomulida, Cycliophora, Syndermata, Gastrotricha and Platyhelminthes
1. Spiral cleavage
Lophotrochozoa : included phyla : sipuncula, mollusca, annelida, nemertea, brachiopoda and phoronida
2. Presence of lophophore or trochophore larva
Lophophorates : included phyla : phoronida and brachiopoda
3. Lophophore
4. U-shaped gut
Included phyla : phoronida
1. Metasomal sac
Arthropoda
Included phyla : Tardigrada
1. Articulated limbs
2. Tripartite brain
3. Articulating exoskeletal plates
Tardigrada
Included phyla : Arthropoda
1. Articulated limbs
2. Tripartite brain
3. Articulating exoskeletal plates
Onychophora
Included phyla: Tardigrada and Arthropoda
1. Noncollagenous cuticule
2. Haemocoel and ostiate heart
3. Limbs manipulate food
4. Saccate metanephridium


Nematomorpha
Included phyla: All of Ecdysozoa
1. Moulted cuticle
2. Alpha-chitin or collagenous cuticle
3. Loss of surface cilia
4. Coelom reduced or only larval
Included phyla: Nematoda
5. Collagenous cuticle
6. Only longitudinal muscle
Nematoda
Included phyla: All of Ecdysozoa
1. Moulted cuticle
2. Alpha-chitin or collagenous cuticle
3. Loss of surface cilia
4. Coelom reduced or only larval
Included phyla: Nematomorpha
5. Collagenous cuticle
6. Only longitudinal muscle
Priapulida
Included phyla: All of Ecdysozoa
1. Moulted cuticle
2. Alpha-chitin or collagenous cuticle
3. Loss of surface cilia
4. Coelom reduced or only larval
Included phyla: Kinorhyncha and Loricifera
5. Scalids on retractable introvert
6. Retractor muscle enters brain




Kinorhyncha
Included phyla: All of Ecdysozoa
1. Moulted cuticle
2. Alpha-chitin or collagenous cuticle
3. Loss of surface cilia
4. Coelom reduced or only larval
Included phyla: Loricifera and Priapulida
5. Collagenous cuticle
6. Only longitudinal muscle
Included phyla: Loricifera
7. Mouth cone
Loricifera
Included phyla: All of Ecdysozoa
1. Moulted cuticle
2. Alpha-chitin or collagenous cuticle
3. Loss of surface cilia
4. Coelom reduced or only larval
Included phyla: Loricifera and Priapulida
5. Collagenous cuticle
6. Only longitudinal muscle
Included phyla: Loricifera
7. Mouth cone

Echinodermata
Included phyla: Hemichordata and Chordata
1. Tripartite coelom
2. Deuterostome development
3. Dipleurula Larva
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Hemichordata
Included phyla: Echinodermata and Chordata
1. Tripartite coelom
2. Deuterostome development
3. Dipleurula Larva
Included phyla: Chordata
4. Pharyngeal gill slits
5. Dorsal hollow nerve cord

Chordata
Included phyla: Echinodermata and Hemichordata
1. Tripartite coelom
2. Deuterostome development
3. Dipleurula Larva
Included phyla: Hemichordata
4. Pharyngeal gill slits
5. Dorsal hollow nerve cord

