We are proposing a number of changes to Note 9.3.1, which is in many ways the heart of the PhyloCode (in fact, we wonder if these should be separate articles, rather than a note).

First, following a paper by Kevin that has been accepted for publication in Systematic Biology, we propose changing the names “node-based” and “branch-based” to “minimum clade” and “maximum clade” (respectively).  One reason for doing this is that the current terms only make sense in the context of one of two common interpretations of phylogenetic trees (those in which the branches represent lineages).  In the context of the other common interpretation (in which branches represent relationships and nodes represent taxa), the term “branch-based” is inappropriate in that all definitions are effectively node-based.  Another reason for adopting the new terminology is that it makes the PhyloCode immune to a criticism by some authors who might otherwise be sympathetic to phylogenetic nomenclature (e.g., Wiley, Frost, Kluge) that there is no difference between node-based and branch-based definitions (which results from assuming that the MRCA in a node-based definition is an entire ancestral species rather than the last part thereof).  We are also proposing changes in the names “branch-modified node-based definition” and “apomorphy-modified node-based definition”.
Second, we are proposing what we feel are clearer wordings for the five standard types of definitions, plus some related changes in the abbreviations.  In the branch-based and branch-modified node-based definitions, the use of "or" to separate multiple external specifiers, implying logical (inclusive) disjunction, appears to be incorrect in that the definitions do not stipulate what we intend for them to stipulate.  For example, the definition > A ~ Y v Z is supposed to describe the clade composed of A and everything that is closer to A than to both Y and Z.  However, the "or" separator means "one or the other or both".  Therefore, if the tree has the form (Z, (Y, A)), then a taxon M that is closest to Y will fit the definition, because it will satisfy the second of the two component propositions:  M is closer to A than to Y or M is closer to A than to Z.  Replacing "or" with "and", indicating logical conjunction, fixes the problem because then the definition stipulates that BOTH of the component propositions must be satisfied, and thus only taxa that are closer to A than to both Y and Z will fit the definition.
Third, we are proposing rewording of the apomorphy-based and apomorphy-modified node-based definitions for the following reasons:  The new wording is more straightforward and closely parallels the wordings used for the other types of definitions (especially, node-based).  Furthermore, the old wording “the clade exhibiting” is somewhat ambiguous because larger clades than the one whose name is being defined could be interpreted as exhibiting the cited character.  It is also worth noting that the new wording of the apomorphy-based definition eliminates reference to species and thus may be more acceptable to those who consider species to be nothing more than a rank.
The proposed changes in the abbreviations are intended to improve clarity and eliminate cases in which the same symbol means different things in different definitions.  In addition, although the current version of the code uses ( for crown clade, this symbol really just resembles the representation of a clade.  In contrast, the asterisk (used to represent crown in the system proposed here) was used by Hennig to symbolize a crown clade.
As usual, additions are designated with boldface and deletions with strikethrough.
Note 9.3.1. The following are examples of phylogenetic definitions (this list is not exhaustive):

· A node-based minimum clade definition may take the form "the clade originating with in the most recent common ancestor of A and B" (and C and D, etc., as needed) or “the smallest least inclusive clade containing A and B" (and C and D, etc.), where A–D are specifiers (see Art. 11.1).  A node-based minimum clade definition may be abbreviated “min((A&B)” or  “min((A&B&C&D [etc.])” "<A&B" or  "<A&B&C&D [etc.]". If the definitional author intends the name to apply to a crown clade, the word "crown" may be included before the word "clade" under either wording, and the crown symbol (*) may be included in the abbreviated definition (e.g., "min*((A&B)" or "min*((A&B&C&D [etc.])").  If the name is explicitly defined as applying to a crown clade using this type of definition, all of the internal specifiers must be extant.
· A branch-based maximum clade definition may take the form "the clade consisting of A and all organisms or species that share a more recent common ancestor with A than with Z" (or and Y or and X, etc., as needed) or "the clade originating in the earliest ancestor of A than is not an ancestor of Z" (and Y and X, etc.) or "the largest most inclusive clade containing A but not Z" (or and Y or and X, etc.).  A branch-based maximum clade definition may be abbreviated “max((A~Z)” or “max((A~Z&Y&X [etc.])”. ">A~Z" or ">A~Z(Y(X [etc.]" 

· An apomorphy-based definition may take the form "the clade originating with the first organism or species to possess apomorphy M as inherited by A" or "the most inclusive clade exhibiting character (state) M synapomorphic with that in A." in the ancestor in which apomorphy M, as exhibited by A, originated" or "the clade for which M, as exhibited by A, is an apomorphy" or “the clade characterized by apomorphy M as exhibited by A”.  An apomorphy-based definition may be abbreviated ">M(A)". "(apoM[A]".
· A branch-modified node-based maximum crown clade definition may take the form "the clade originating with in the most recent common ancestor of A and all extant organisms or species that share a more recent common ancestor with A than with Z" (or and Y or and X, etc, as needed) or "the largest most inclusive crown clade containing A but not Z" (or and Y or and X, etc), where (in both wordings) A is an extant specifier.  A maximum crown clade This kind of definition may be abbreviated “max*((A~Z)” or “max*((A~Z&Y&X [etc.])” ">(A~Z" or ">(A~Z(Y(X [etc.]".  If this kind of definition is used and "extant" is intended to mean anything other than extant on the publication date of the definition, the author should specify the meaning of "extant" in the first wording or of "crown clade" in the second wording (within the restrictions described in Art. 9.4)—e.g., the internal specifiers were extant (and thus the clade was a crown clade) at a particular time in human history.
· An apomorphy-modified node-based crown clade definition may take the form "the clade originating with in the most recent common ancestor of A and all extant organisms or species that exhibit possess apomorphy M as inherited by A" M synapomorphic with that in A" or "the most inclusive crown clade exhibiting character (state) M synapomorphic with that in A," "the crown clade for which M, as exhibited by A, is an apomorphy relative to other crown clades," or “the crown clade characterized by apomorphy M (relative to other crown clades) as exhibited by A”, where (in all three both wordings) A is an extant specifier.  An apomorphy-modified crown clade This kind of definition may be abbreviated ">(M(A)." "*(apoM[A]."  If this kind of definition is used and "extant" is intended to mean anything other than extant on the publication date of the definition, the author should specify the meaning of "extant" in the first wording or of "crown clade" in the second wording (within the restrictions described in Art. 9.4)—e.g., the internal specifiers were extant (and thus the clade was a crown clade) at a particular time in human history.
The last two definition types are designed to tie names to crown clades (i.e., a clade originating with the most recent common ancestor of two or more extant species or organisms).  These and standard node-based minimum clade definitions that use extant specifiers may be termed crown clade definitions.

For the definition of total clade names, see Art. 10.5.

The system of abbreviations used here adopts the following conventions: ( = clade; * = crown; max > = the largest "the most inclusive clade containing"; min < = the smallest "the least inclusive clade containing"; () = containing; [] = as exhibited by; apoM = characterized by M, where M is the name of an apomorphy; & = "and"; ( = "or"; ~ = "but not"; A, B, C, etc. = species or specimens used as internal specifiers; Z, Y, X, etc. = species or specimens used as external specifiers; () = "of" or "synapomorphic with that in";  >( = "the most inclusive crown clade containing"; <( = "the least inclusive crown clade containing".  The inverted triangle meaning "crown clade" resembles the representation of a crown clade on a phylogenetic tree diagram.  

For the definition of total clade names, see Art. 10.5.

For abbreviations involving qualifying clauses, see Note 11.9.1.
-------------------------------------------------------------------------------------------------------------------

[The following changes in Arts. 2 and 11 are closely related to those proposed above.  The symbol “|” used to mean “provided that” or “on the condition that” is the same one used in conditional probabilities.]

11.9. In order to restrict the application of a name with respect to clade composition (i.e., under alternative hypotheses of relationship), phylogenetic definitions may include qualifying clauses specifying conditions under which the name cannot be applied to any clade (see Example 1).  It is also possible to restrict clade composition under alternative hypotheses of relationship through careful wording of definitions (see Examples 2 and 3). 

Note 11.9.1.  A qualifying clause may be abbreviated using the following conventions (see Example 1 below): | = on the condition that; anc = the ancestor in which the clade originated.

Example 1. The name Pinnipedia is traditionally applied to a group composed of sea lions (Otariidae), walruses (Odobenidae), and seals (Phocidae).  However, under some phylogenetic hypotheses, the sister group of one or more of these taxa is a group of terrestrial carnivorans.  If the name Pinnipedia is defined as "the clade originating with the most recent common ancestor of Otaria byronia de Blainville 1820, Odobenus rosmarus Linnaeus 1758, and Phoca vitulina Linnaeus 1758, provided that it the ancestor in which that clade originated possessed flippers homologous with those in the aforementioned species," then the name would not be applicable to any clade in the context of phylogenetic hypotheses in which the most recent common ancestor of these species was inferred not to have had flippers.  The phrase "provided that it possessed flippers homologous with those in the aforementioned species" is a qualifying clause.  (However, the apomorphy "flippers" should be illustrated or described because it is a complex apomorphy (see Recs. 9D, 9E).)  This definition may be abbreviated min((Otaria byronia de Blainville 1820 & Odobenus rosmarus Linnaeus 1758 & Phoca vitulina Linnaeus 1758)|anc possessed flippers homologous with those in the aforementioned species.
[In Art. 2.2, we are proposing to remove node-based/minimum clade, branch-based/maximum clade, and apomorphy-based clade from this list, leaving only crown clade and total clade.  On pragmatic grounds, the PhyloCode makes very little use of the three categories that we are proposing to eliminate, and it should be relatively easy to reword the few places in which they are used.  By contrast, the concepts of crown and total clades are used extensively.  In addition, under the new minimum clade/maximum clade terminology, the categories in question are not really categories of clades as much as they are categories of definitions and names.]
2.2. In this code, the following categories of clades are recognized based on how they are conceptualized with respect to the components of a phylogenetic tree. This list is not necessarily exhaustive.
· A node-based clade is a clade originating with a particular node on a phylogenetic tree, where the node represents a lineage at the instant of a splitting event.

· A branch-based clade is a clade originating with a particular branch (internode) on a phylogenetic tree, where the branch represents a lineage between two splitting events.

· An apomorphy-based clade is a clade originating with the ancestor in which a particular derived character state (apomorphy) originated.

· A crown clade is a node-based clade originating with in the most recent common ancestor of two or more extant species (or organisms).

· A total clade is a branch-based clade composed of a crown clade and all organisms (and species) species or organisms that share a more recent common ancestor with that crown clade than with any extant organisms or species species or organisms that are not members of that crown clade.

Note 2.2.1. Here and elsewhere in this code, "phylogenetic tree" is used loosely to include any directed graph, specifically those with additional connections representing phenomena such as hybridization (see Note 2.1.3).

[Note 2.2.1 is no longer needed if this set of proposals is approved, because the term "phylogenetic tree" will no longer be used in Art. 2.2 (or anywhere else in the code other than in the glossary).]

[These terminological changes have other ramifications throughout the PhyloCode.  However, it seems simplest to wait for approval of the main proposal by the CPN and then treat the related changes simply as housekeeping measures that do not require separate CPN approval.]

