
































































































































326 Phylogenetic Relationships of the Lizard Families

Etheridge (1964) proposed a sister group relationship between sceloporines and tropidurines
and between this group and crotaphytines. These relationships contrast with those proposed on the
Old Tree, in which sceloporines and crotaphytines were considered to form a monophyletic group
with tropidurines as its sister group. Of all the major groups of iguanids, sceloporines share more
derived characters with tropidurines than does any other major group of iguanids, and if the pres-
ence of a coronoid lateral blade is considered primitive within iguanids, then tropidurines along
with basiliscines and iguanines also share the most derived characters with sceloporines (Appendix
3). However, only one of these derived characters, the enlarged sternal fontanelle, is shared only by
sceloporines and tropidurines among the major groups of iguanids.

If the presence of a coronoid labial process is considered primitive, then the greatest number of
derived characters found in all crotaphytines is shared with sceloporines, as well as with anoloids,
oplurines, basiliscines, and morunasaurs (Appendix 3). However, only one of these, the absence
of a middorsal scale row, is shared by all sceloporines and crotaphytines but does not characterize
any of the other major groups as a whole. Crotaphytines share only one derived character with tro-
pidurines as a whole, an elongated dentary. This character is also found in many other iguanids in-
cluding all oplurines, morunasaurs and sceloporines. Thus, if the enlarged sternal fontanelle is
considered a synapomorphy of sceloporines and tropidurines, then there is little reason to consider
crotaphytines to be closely related to this group. Likewise, if the absence of a middorsal scale row
is considered a synapomorphy of crotaphytines and sceloporines, then there is little reason to con-
sider tropidurines to be closely related to this group. Acceptance of the monophyly of a group
composed of crotaphytines, sceloporines and tropidurines requires that one or the other or both of
these characters exhibit homoplasy at the level of the relationships among these three groups.

Based on variation within our basic taxa (iguanid genera), size of the sternal fontanelle is a
less plastic character than presence or absence of a middorsal scale row. On the other hand, assum-
ing a Gondwanan origin for iguanids (Estes, 1983a), the North American distribution of scelopo-
rines and crotaphytines is additional evidence for a close relationship between these groups. Per-
haps this issue will be resolved upon determination of the level at which the derived characters that
are shared by more than just these three groups exist as synapomorphies. At present we offer no
such resolution,

Etheridge (Old Tree, 1964) also proposed a close relationship between iguanines and basilis-
cines. For the characters considered here and considering the presence of the lateral coronoid blade
to be primitive, iguanines share the greatest number of their derived characters with basiliscines,
morunasaurs, and sceloporines (Appendix 3). Basiliscines share the largest number of their derived
characters with morunasaurs. Iguanines, oplurines, and sceloporines share one less derived charac-
ter with basiliscines than do morunasaurs (Appendix 3). In light of these ambiguities and the fact
that many of the the derived characters involved are shared by more than just two of the major
groups, it would be premature to consider a close relationship between basiliscines and iguanines
anything more than a hypothesis in need of further testing.

One new hypothesis that has emerged from this study is the possibility of a close relationship
among morunasaurs, oplurines and anoloids. Morunasaurs share with anoloids and oplurines the
chamaeleon-like pattern of post-xiphisternal inscriptional ribs and an interosseus dorsal leg inner-
vation. But the relationships within this larger group (for which we have no name) are not clear.
Morunasaurs share with anoloids rugose dermal roofing bones, and on this basis morunasaurs and
anoloids together may be considered the sister taxon of oplurines. However, oplurines share with
all anoloids save Polychrus an Oberhaiichten with flat cell margins and a spinulate surface, and the
loss of femoral pores, whereas Polychrus retains the primitive honeycomb Oberhatichten and femo-
ral pores found in morunasaurs. Polychrus is linked with other anoloids primarily on the basis of
their nuchal endolymphatic sacs, absent in both morunasaurs and oplurines. If we postulate that
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APPENDIX 1. Iguanid Characters and Character States.

The following is a list of 49 characters and their states used in our initial phylogenetic analy-
sis. We recognize these characters because it is convenient to do so, for each one does not necessar-
ily represent a phylogenetically significant unit, i.e. a single transformation series. We hypothe-
size that the 49 characters actually represent 58 transformation series, and we indicate these transfor-
mation series to the right of each of the 49 characters. In order to set up a data matrix for Wagner
analysis on a computer each transformation series was treated as a single character. Thus, some of
our original characters had to be broken up into more than one character each. Transformation series
involving more than one derived state were further broken up under additive binary coding. We give
the codings used in the computer analysis to the right of each state for those characters that were re-
coded to make all entries binary. The number 9 stands for not applicable (e.g., position of parietal
foramen when absent).

1. Premaxilla-nasal relationship. 0 -> 1

0. Premaxillary spine exposed dorsally between nasal bones.

1. Premaxillary spine mostly or completely overlapped by nasal bones.
2. Position of parietal foramen. 0 -> la; 0 -> 1b; 0 or la or 1b -> Ic

0. At the frontoparietal suture. (000)

la. Entirely within the frontal. (100)

1b. Entirely within the parietal. (010)

lc. Absent (001)
3. Adult parietal roof shape. 0->1->2->3

0. Trapezoidal, lateral borders widely separated posteriorly. (000)

1. Triangular, the lateral borders forming a V. (100)

2. Y-shaped, with a median crest. (110)

3. Y-shaped, the median crest forming a posteriorly projecting vertical blade. (111)
4, Lacrimal bone. 0 -> 1

0. Present.
1. Absent.
5. Lacrimal foramen. 0 -> 1 -> 2
0. Small. (00)
1. Intermediate. (10)
2. Large. (11)
6. Postfrontal bone. 0 ->1
0. Present
1. Absent.

7. Surface of dermal roofing bones. 0 -> 1 -> 2
0. Smooth. (00)
1. Frontal (at least posteriorly) and parietal roof with distinct surface rugosities that re-
flect the pattern of epidermal scales. (10)
2. Rugosities extending onto other dermal skull bones in addition to frontal and parietal.
an
8. Osseous labyrinth. 0-> 1 ->2
0. Superficial outlines of osseous labyrinth obscure, not raised well above surface of oc-
cipital bones. (00)
1. Intermediate. (10)
2. Superficial outlines of osseous labyrinth very distinct, raised well above surface of oc-
cipital bones. (11)
9. Supratemporal position. 0->1->2
0. Supratemporal bone mostly overlaps lateral surface of supratemporal process of parie-
tal. (00)
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
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1. Intermediate. (10)
2. Supratemporal bone mostly overlaps medial surface of supratemporal process of parie-
tal. (11)
Coronoid lateral process. 0 ->1 -> 2
0. Coronoid bone without a process overlapping the posterolateral surface of the dentary.
(00)
1. Coronoid bone with a small, irregular process overlapping the posterolateral surface of
the dentary. (10)
2. A large, blade-like process of the coronoid bone descends over posterolateral surface of
the dentary. (11)
Fusion of Meckel's groove. 0 -> 1
0. Meckel's groove open, or closed but not fused (a suture remaining) between anterior
end of splenial and mandibular symphysis.
1. Meckel's groove fused anterior to the splenial, all the way to the symphysis or not.
Closure of Meckel's groove. 0 ->1 -> 2
0. Meckel's groove open between anterior end of splenial and mandibular symphysis.
(00)
1. Meckel's groove closed but not fused anterior to splenial for half or less the distance
between the splenial and mandibular symphysis. (10)
2. Meckel's groove closed for more than half the distance between the splenial and man-
dibular symphysis. (11)
Splenial presence. 0 -> 1
0. Present.
1. Absent.
Splenial size. 0 -> 1 -> 2
0. Splenial extends forward at least to midpoint of dentary tooth row. (00)
1. Splenial extends forward to a point between dentary tooth row midpoint and most pos-
terior dentary tooth. (10)
2. Anterior extremity of splenial not extending as far forward as most posterior dentary
tooth. (11)
Apgular, 0 -> 1 -> 2 -> 3 > 4
0. Anterior process of angular long, its suture with the splenial usually on the medial face
of the mandible. (0000)
1. Anterior process of intermediate length, its suture with the splenial usually on the ven-
tral face of the mandible. (1000)
2. Anterior process short or nearly absent; its suiure with the splenial usually on the lat-
eral face of the mandible. (1100)
3. Anterior process of angular absent; posterior process greatly reduced. (1110)
4. Angular absent. (1111)
Posterior extent of dentary. 0 -> 1 -> 2
0. Dentary not extending beyond a point below the superior apex of the coronoid. (00)
1. Dentary extends beyond superior apex of coronoid but not beyond a point 30 percent
of the distance between coronoid apex and center of articular fossa, (10)
1. Dentary extends beyond a point 30 percent of distance from coronoid apex to center of
articular fossa. (11)
Palatine teeth. 0 -> 1

0. Present.

1. Absent.
Pterygoid teeth. 0 -> 1

0. Present.

1. Absent.

Crowns of posterior marginal teeth. 0 -> la -> 2a; 0 -> 1b -> 2b
0. Tricuspid, with more or less parallel sides. (0000)
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