Biology of Invertebrates




Assignment:  Sponge Phylogeny





Homework # 2
Due Wed 2/8/17
Drop Box in MyCourses


Please answer the questions and submit a 1 ½ pg maximum typewritten response as a .doc file (1.5 space, 12 font). Feel free to work in groups and share ideas.  However everyone should compose their own answers in their own words and submit the homework independently (i.e. no duplicate homework please.)

Def. Monophyletic taxon: a grouping of species that evolved from a common ancestor and that includes the ancestor and all descendants of that ancestor. Every valid clade forms a monophyletic taxon.

Def. Polyphyletic grouping: an incorrect grouping containing species that descended from 2 or more different recent ancestors. Typically the error results from use of a CONVERGENT character as the basis for grouping species.

Def.  Paraphyletic grouping:  an incorrect grouping of species sharing an immediate ancestor but not including all descendants of that ancestor within the taxon.  Typically this results from use of an ANCESTRAL character as a basis for grouping species.
Def. Eumetazoa: the lineage (sub-Kingdom) within the Kingdom Metazoa that includes all modern animal groups except Porifera and Placozoa. 
Overview

In most invertebrate textbooks including ours, sponges are grouped as a single monophyletic phylum, the Porifera. The group comprises sedentary filter-feeding organisms with a well- defined aquiferous system: a complex network of water-conducting canals and chambers, and special flagellated cells called choanocytes that pump the water and catch food particles.  This system is one of the primary synapomorphies (shared derived characters) used to define the Phylum Porifera. 

 However, organisms displaying these sponge characteristics are in fact quite different.  Some sponges have a calcareous skeleton (Class Calcarea or Calcispongia), while others have siliceous (glass) spicules (Silicea: Class Demospongiae and Class Hexactinellida).  Some glass sponges have a largely syncitial (i.e. multinucliate) histological organization that is very different from the external pinacoderm and the internal choanoderm cell layers found in other sponge groups.  These differences have led a number of zoologists to question the monophyly of the Phylum Porifera.

The results of recent studies employing molecular methods have added to the debate on sponge phylogeny.  Please consider this new evidence (see pg. 2) in answering the questions below.

Q.1. Figure 1 consists of a cladogram showing the traditional view of sponge phylogeny (a) and another showing the new proposed molecular phylogeny (b). Answer the following question on the basis of figure #1 and taking into account the basic morphological characteristics of sponges:  
What are the implications of the new phylogeny to our understanding of the origin and ancestry of Metazoans (including sponges)? 
 In answering this question you should consider (a) whether according to the molecular phylogeny choanoflagellates are still a good model for the protistan ancestor of animals including sponges and (b) whether the first metazoan (i.e. the Urmetazoan) may have been a microsuspension or macrophagous feeders (i.e. having a gut).  

Q.2. Examine the cladogram depicted in Figure 2.  According to this phylogeny, your earlier analysis, and following the definitions of paraphyletic and polyphyletic given above, is the Phylum Porifera monophyletic, polyphyletic or paraphyletic?  Provide a thorough explanation for your choice/conclusion. 
Figure 1. These cladograms show conflicting hypotheses about sponge phylogeny.  The traditional monophyletic view in (a) has Demonspongia (glass sponges) and Calcispongia (calcarea) sharing a common ancestor that possessed a water-canal feeding system.  Thus the water canal is a shared derived character that defines the monophyletic phylum Porifera.  As you may notice, this phylogeny provides no information on the feeding mode of the Eumetazoan-Poriferan ancestor  In other words, we cannot know for certain whether the ancestor was microphagous (i.e. a filter feeder with a water canal system and single cells digesting food) or macrophagous (having a gut).  The molecular phylogeny (b) shows a conflicting view about sponge evolution and phylogeny.   The position of the sponge groups in this phylogeny allows researchers to draw some inferences about the feeding mode of the Eumetazoan-Poriferan ancestor.
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Figure 2.  Cladistics analysis of 32 metazoan taxa and 10 sponge species, rooted (i.e. outgroup) on the plant Arabidopsis and the yeast Saccaromyces.  (from Sperling and Peterson, 2007). The term Metazoa means all animals; Epitheliozoa refers to animals with true epithelia (including Homoscleromorph sponges but excluding all other sponges); Eumetazoa refers to animals with organ systems. 
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 The names on the nodes 1, 2 and 3 are taxonomic names for all the major groups downstream of the node.  For example Epithelizoa is a grouping of all animals with true epithelia (i.e. cell layers with basal laminae) including Cnidaria and all other more “advanced” animals.  Triploblastica are all animals that have three germ lines (mesoderm, endoderm, ectoderm)
