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(Archaeopteryx)

Wing claw

(reptilian character)
Toothed beak

(reptilian
character)

Airfoil wing
with contour
feathers

_ " Long tail with
(avian character)

many vertebrae
(reptilian character)
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‘Microraptor gui”, Nature Vol. 421, page 336, January 23, 2003.
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Struthio CAGCACTC-AGCTTCTAAGCCTTATTTTCCCCTCACT |0strich
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® Latimeria menadoensis

O Latimena chalumnae

Terminal taxa: gy

A, Onychodontiformes - earlyto late Devonian

B, Actinistia - middle Devonian to Recent

C, Dipnoi - late Silurian or early Devonian to Recent
D, Porolepiformes - early to late Devonian

E Rhizodontiformes - late Devonian to Carboniferous
F. Osteolepiformes - middle Devonian to early Permian
G. Panderichthys - ?middle to late Devonian

H. Tetrapoda - late Devonian to Recent

http://www.palaeos.com/Vertebrates/Units/140Sarcopterygii/140.000.html
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As the water level falls lungfish burrow into
the bottorn mud to form a cocoon and aesti-
vate through the dry season.

XEq 2%

B, Epiceratodus &3 | 0]

/X Latimeria

‘E L\w

Sl

T

Z=X: http://bill.srnr.arizona.edu/classes/182/Lungfish.htm Archipelag

DR SRR et

Protopterus Neoceratodus

duvenile lungfish, 32 mm TL. '?I' Lol-l O I (0) I- 7 I- O I

Figure 1.20 The distribution of living lungfish and Latimeria. After Norman
and Greenwood (1975).
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Diversity and relationships of recent gnathostomes 69

Fig. 3.17. Characters and interrelationships of the Actinopterygii (ray-finned fishes). A-F, interrelationships of

Recent actinoplerygians; terminal taxa: A, Cladistia (Polyprerus); B, Acipenseridae (Acipenser); C, Polyodontidae (Polyodon),

D, Ginglymodi (Lepisostews); E, Halecomorphi (Amia); F, Teleostei (Elops); nested taxa and selected synapomorphies:

1. Actinopterygii (well-defined peg on diamond-shaped scales, ganoine, acrodine cap on teeth): 2, Actinopteri (fuleral scales on
leading edge of all fins): 3, Chondrostei (loss of posterior myodome, anterior symphysis of palatoquadrate); 4, Neopterygii (dermal

fin rays, or lepidotrichiae, equal in number to their supports in dorsal and anal fin); 5, Halecostomi (mobile maxilla, median newral
spines). G, scales of Polypterus in internal view; H, actinopterygian tooth of in vertical section (about %103; 1, fulcra of the pectoral fin
of Lepivosteus in anterior view (11) and in their natural position (12); J, median fin supports and lepidotrichs in Asia; K, skull of Amia
in lateral view. 1, dorsal peg; 2, acrodine cap; 3, dentine; 4, collar enamel; 5, fulcra: 6, lepidotrichiae; 7, radials and fin supports;

#, maxilla. (A-E, K. based on Lavder and Liem (1983): G, from Pearson (1981); J, based on Jarvik (1980).)
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Figure 1 Overview of jawed-vertebrate phylogenetic relationships with focus on the ray-finned
fishes (Actinopterygii; Patterson 1982; Nelson 1994; Bartsch and Britz 1997; Bemis et al. 1997).
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Figure 24.02 Copyright @ The McGraw-Hill Companies, Inc. Permission required for reproduction or display.
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1st base
U C A G
UUU  Phenylalanine ucu serine VAU Tyrosine UGl Cysteine U
U UUC  Phenylalanine ucc Serine UAC  Tyrosine UGC  Cysteine C
UUA  Leucine UCA serine UAA  Stop UGA Stop A
UG Leucine UCG serine UAG  Stop UGG  Tryptophan G
o CUU  Leucine ccu Proline CAU  Histidine CGU  Arginine U
é‘ c CUC  Leucine Ccc Praline CAC  Histidine CGC  Arginine C E
- CUA  Leucine CCA Praline CAAs  Glutamine CGA  Arginine Al
& CUG Leucine CCG Praline CAG  Glutamine CGG  Arginine G 2
AUU  Isoleucine ACU Threonine AALL Asparagine AL serine u
A AUC  Isoleucine ACC Threonine AAC  Asparagine AGC Serine C
AUA  Isolsucine ACA Threonine | AASA  Lysine AGA  Arginine A
AUG  Methionine (Start) | ACG Threonine | AAG  Lysine AGG  Arginine G
GuUU  Valine GCU Alanine GAL  Aspartic Acid GGU  Glycine u
a GUC  Valine GCC Alanine GAC  Aspartic Acid GGC  Glycine C
GuUA  Valine GCA Alanine GAA  Glutamic Acid GGA  Glycine A
GUG Valine GCG Alanine GAG  Glutamic Acid GGG Glycine G
Monpolar, aliphatic  Polar, uncharged  Aromatic  Positively charged  MNegatively charged
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