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Skinks are the largest and most diverse of the five families of lizards in Australia. The 
most recent review of the lizard fauna, for example, recognizes 193 species (54 
percent of the total; Cogger 1975), but as a result of recent work by several collectors, we 
now know of at least 242 species. Furthermore, new species are being discovered at a faster 
rate than in any other family of Australian reptiles (pers. obs.). 

Quite justifiably, Australian skinks are receiving considerable attention from 
researchers whose interests range from cytogenetics (e.g., King 1973 a and band 
Donnellan 1977) and ecology (e.g., Barwick 1965, Bustard 1970, Pengilley1972, Pianka 1969, 
Robertson 1976, Smyth 1968, Smyth and Smith 1968 and Spellerberg 1972 a-d) to 
systematics (e.g., the many papers of Storr cited at the end of this paper) and 
zoogeography (e.g., Horton 1972, Pianka 1972 and Rawlinson 1974 a). 

Given the numbers and diversity of Australian skinks and the interest in them, it may 
be useful to present a subdivision of this fauna that reflects major phylogenetic lineages. 
Hopefully, such a subdivision will provide a broad conceptual framework for synthesizing 
both old and new information about these animals. 

MATERIALS AND METHODS 

All the skinks in Australia, and indeed in the Australian Region, are members of the 
subfamily Lygosominae, the largest, most diverse and most widespread of the four 
subfamilies currently recognised (Greer 1970 a)'. Several distinct groups are recognisable 
within Iygosomines (Greer 1970 b, 1974 and 1977) and three of these occur in Australia. In 
this paper these groups will be called the Egernia, Eugongylus and Sphenomorphus 
groups. They can be diagnosed by the means of eight characters: two of osteology, four of 
squamation, one of colour and one of internal soft anatomy. 

A list of the specimens examined for this paper would be very long, hence it may be 
more realistic to give only a general account of the material examined. The first 
osteological character, the total number of premaxillary teeth, has been surveyed for a 
large number of specimens of most Australian species (Table 1) but only a few specimens, 
often only one, in a variety of non-Australian species. This disparity is due to the availability 
of large series of Australian skinks which have been preserved with their mouths open as 
opposed to, generally, only single dried skulls of non-Australian species. 

The other osteological character, the condition of Meckel's groove, has been 
surveyed in at least a single species of each genus or major species group with the 
exception of the following very rare taxa: Phoboscincus and Tachygyia. 

1. Rawlinson (1974 a) has suggested that Egernia and Tiliqua are representatives of the 
subfamily Scincinae (sensu Greer 1970 a), a primitive and now somewhat relictual subfamily that was 
almost certainly ancestral to the Iygosomines. I do not believe that the evidence supports this 
suggestion but defer discussion of it to another paper. 
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The four characters of squamation have been surveyed in most of the species in the 
three groups due to the general availability of alcoholic specimens. 

The colour character, the colour of the iris, has been examined in most of the 
Australian species and in at least a single specimen of the following non-Australian 
species: Corucia zebra ta, Lipinia noctua, Prasinohaema virens (Kodachrome only) and 
Tribolonotus schmidti. 

The c;haracter of soft anatomy, the morphology of the everted hemipenis, has been 
examined in at least a single specimen of all Australian genera and in single specimens of 
the following non-Australian species: Lipinia noctua and Tribolonotus schmidti. It would, 
of course, be most useful if workers with access to live specimens of the non-Australian 
taxa in the three groups outlined here would check their animals for these last two 
characters. 

The primitive and advanced character states of each of the characters have been 
inferred by considering the state of the character in three different taxa: (1.) the 
gerrhosaurine cordylids (as represented by Gerrhosaurus,) the group that appears to 
encompass the closest living relatives of skinks (pers. obs.); (2.) Eumeces, the genus that 
seems to comprise the most generally structurally primitive species in the most primitive 
subfamily of skinks, i.e., the Scincinae (see the Appendix of this paper), and (3.) Mabuya, 
the genus that seems to comprise the most generally structurally primitive species among 
the Iygosomines as determined on characters other than those used in this analysis (see the 
Appendix). 

Most Iygosomines belong to one of the three groups outlined here and hence the 
diagnosis and discussion of relationships of these groups will serve as an introduction to 
the place of these skinks in the radiation of the Iygosomines as a whole. Discussions ofthe 
relationships of the remaining skinks in this radiation will be found in Greer 1967 b, 1970 b, 
1976 a and 1977. 

Finally, it may be mentioned that although this paper emphasizes morphology, a 
popular account of the ecology and behaviour of the Australian representatives of the 
three groups discussed here will be found in Greer 1976 b. 

ANALYSIS OF CHARACTERS 

(A.) Premaxillary tooth number. The total number of teeth on the two premaxillary 
bones appears to be resolvable into three modal conditions, at least in surface dwelling 
forms: (A) nine, (a) eight or fewer (almost invariably seven), and (a') 11 or more (generally 
13) (Table 1). 

The number of premaxillary teeth is significantly variable only in the Sphenomorphus 
group. The more surface dwelling members of this group, e.g., Sphenomorphus and 
Eremiascincus, generally have nine premaxillary teeth whereas the many burrowers in the 
group often have fewer, e.g., Anomalopus (9-5), Hemiergis (8) and Lerista (7-5). It seems 
likely, however, that the fewer number of premaxillary teeth in these burrowers is a 
reduction from the primitive number of nine. There are three reasons for believing this. 
First, nine is probably the primitive number of premaxillary teeth for Iygosomines in 
general (see below). Second, in any group of skinks, burrowing habits are more likely to be 
derived than surface dwelling habits and hence any associated aspect of a burrower's 
morphology that may otherwise be difficult to interpret in phylogenetic terms (e.g., tooth 
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number) is more likely to be derived than primitive. And third, the burrowing genera with 
fewer than nine premaxillary teeth all appear, on the basis of characters whose 
phylogenetic polarity is not difficult to infer without recourse to secondary associations 
such as habitat, to be derived from Sphenomorphus (Greer 1967 a, 1973 and work in 
progress) which has a modal number of nine premaxillary teeth (Table 1). 

Although burrowing habits may account forthe reduced numberof premaxillary teeth 
in the burrowing members of the Sphenomorphus group, they cannot account for the 
fewer premaxillary teeth in the numerically large, surface dwelling genus Ctenotus in 
which the modal number is seven (Table 1). On most other characters, however, Ctenotus 
appears to be allied to the Sphenomorphus group. Most Ctenotus have a slightly conical 
snout which appears to have been brought about by a narrowing of the premaxillary 
region, and this may have been responsible for the loss of two teeth. 

Notoscincus, which is also in the Sphenomorphus group, has a modal number of 8 
(range 9-7) premaxillary teeth (Table 1). I have no explanation for this apparent reduction. 

Finally, it may be noted from the data given in Table 1 that premaxillary tooth number is 
often a useful systematic character at the specific and generic level. 

Although gerrhosaurines, or at least Gerrhosaurus, and Eumeces have a total of seven 
premaxillary teeth, I believe that a total of nine premaxillary teeth is probably primitive for 
Iygosomines (A) and that both a lower (a) and higher (a') number are independently 
derived. The reason for this is that nine seems to be the most frequent number in the 
Iygosomines that seem generally primitive on other grounds, and it is also the number that 
seems to occur most frequently in different Iygosomine lineages. 

(B.) Meckel's groove. Meckel's groove may be either (B ) open on the lower lingual 
side of the dentary or at the very least represented by a longitudinal suture in the 
overlapping dentary (Fig. 1 this paper and Fig. 32 in Greer 1974) or (b) completely 
obliterated by the overlapping and fusion of the dentary (Fig. 2 this paper and Fig. 33 in 
Greer 1974). 

Most Ctenotus have the open condition typical of the Sphenomorphus group, but at 
least one of the small species, i.e., schomburgki, has the groove obliterated for all but a 
short distance anteriorly. Notoscincus appears to be the only taxon in theSphenomorphus 
group which has the groove completely obliterated over its entire length. 

In an earlier paper, I suggested that the open condition of Meckel's groove in 
Iygosomines was perhaps secondarily derived from the closed condition (Greer 1974). My 
reason for this was that Mabuya seems remarkably primitive in a large number of characters 
whose phylogenetic polarity seems clear, and I was therefore willing to let this association 
guide my inferences in other characters. I now think, however, that this association of 
primitive characters cannot quite match the evidence from gerrhosaurines, Eumeces and 
the fossil record of reptiles in general (Romer 1956) that the open condition is primitive (B) 
and the closed condition derived (b). 

(C.) Interparietal and parietal scales. The parietals may either be (C) completely 
separated by the interparietal or (c) meet behind the interparietal (Figs. 3 and 4). 

There is little variation in this character within the major groups. In most members of 
the Sphenomorphus group the parietals meet behind the interparietal but in some 
individuals of the Sphenomorphus quoyii complex the parietals are completely separated 
by the interparietal. 
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Figs. 1 and 2. Lingual aspect of the lower jaw: 1, Meckel's groove open as in the 
Sphenomorphus group (Sphenomorphus douglasi); 2, Meckel's groove obliterated by the 
overlapping and fusion of the dentary as in the Egernia and Eugongylus groups (Egernia 
striata). 

Although gerrhosaurines have the parietals meeting broadly behind the very small 
interparietal, Eumeces and Mabuya generally have the parietals separated by the 
interparietal (C) and for this reason, this condition is taken as primitive in Iygosomines and 
the condition in which the parietals meet behind the interparietal is taken as derived (c). 

(D.) Scales along the posterolateral edge of the parietal scale. Each parietal scale may be 
bordered along its posterolateral edge by either (D) two or more temporals and a medial 
nuchal which is often transversely enlarged and generally oriented obliquely to the parietal 
(Fig. 3 this paper and Figs. 18-21 in Greer1974), or (d) only one temporal and a nuchal which 
is almost always enlarged and generally oriented flush with the parietal (Fig. 4 this paper 
and Figs. 22-27 in Greer 1974). 

Most members of the Sphenomorphus group have two or more temporals and a 
nuchal bordering each parietal, but several species of Lerista and Ctenotus have only one 
temporal and a nuchal. 

Some species show both states, sometimes even in the same individual. In these cases 
a survey of the population may be required to characterize the species accurately. I have 
found, however, that those species which show appreciable variation in this character are 
often most closely related to species characterized by state D. 

The phylogenetic polarity of the two states of this character is difficult to infer. The 
situation in gerrhosaurines is not particularly telling in that there are numerous small 
temporals and n uchals bordering each parietal, but perhaps this condition is closest to 
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state D. Eumeces has only a single temporal and a nuchal (d) whereas Mabuya has two 
temporals and a nuchal (D). The evidence is thus not conclusive but in general I believe it 
indicates that the character state suggested by gerrhosaurines and shown by Mabuya, i.e., 
two or more temporals and a nuchal, is probably primitive (D) and the state shown by 
Eumeces, i.e., a single temporal and a nuchal, is derived (d). 

When I evaluated this character in an earlier paper (Greer 1974), I emphasized the 
orientation of the nuchal instead of the number of temporals, and because Mabuya had 
flush nuchals I took character state d as primitive. I now believe, however, that the number 
of temporals is the least equivocal and hence most important aspect of this character, and 
because Mabuya has two temporals bordering each parietal, I can now accept state D as 
primitive. 

3 4 

Figs. 3 and 4. Dorsal view of the head of two Australian skinks showing the relationship 
between the parietal (P) and interparietal (I) scales and the arrangement of the nuchal (N) 
and temporal (T) scales along the posterolateral edge of the parietal scale: 3, Tiliqua 
casuarinae; 4, Leiolopisma entrecasteauxii. 
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(E.) Medial pair of preanal scales. The medial pair of preanal scales may be either (E) 
more or less equal in size to the lateral preanals (Fig. 5 this paper and Fig. 29 in Greer 1974) 
or (e) moderately to greatly enlarged (Fig. 6 this paper and Fig. 28 in Greer 1974). 

Gerrhosaurines appear to have a few large but equal sized preanals which are perhaps 
most similarto state E. Eumeces has a very large medial pair of preanals (e) whereas Mabuya 
has a series of moderate but more or less equal sized preanals (E). As in the case of the 
nuchal and temporal scales (character D), I find it a bit difficult to make a decision as to the 
probably phylogenetic polarity of these two character states, but I am again i ne! i ned to take 
the condition suggested by gerrhosaurines and shown by Mabuya, i.e., equal sized 
preanals, as primitive (E) and the condition shown by Eumeces, i.e., a large medial pair of 
preanals, as derived (e). 

5 6 

Figs. 5 and 6. The two conditions in the size of the preanal scales in Australian skinks: 5, the 
subequal preanals of the Egernia and Eugongylus groups (Leiolopisma ocellatum) and 6, 
the enlarged medial pair of preanals of the Sphenomorphus group (Sphenomorphus 
gracilipes). 
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(F.) Supra digital scales. The scales on the dorsal surface of the fourth toe appear to be 
separable into two modal conditions: F.) two or more longitudinal rows of scales 
e,xtending over at least the basal part of the digit but often extending much further (Fig. 7 
this paper, Fig. 1b-h in Brongersma 1942 and Fig. 30 in Greer 1974) and f.) a single row of 
scales throughout the entire length of the digit (Fig. 8 this paper, Fig. 1 a in Brongersma 
1942 and Fig. 31 in Greer 1974). 

There is some variation in character state F that serves to separate the two major 
groups with this character. In the Sphenomorphus group there are generally two or more 
longitudinal scale rows extending over at leastthe basal half ofthe digit while in the Egernia 
group there is generally only a short second row comprising two to four scales confined to 
the base of the digit. Most Tiliqua, which are in the Egernia group, have but a single row of 
scales throughout the length of the digit. 

The Eugongylus group generally has a single row of scales throughout the length of the 
digit, but in a few of the larger species, e.g., Eugongylus and some Emoia, there is a short 
second row of scales at the extreme base of the digit. 

The genera Lerista and Notoscincus which are in the Sphenomorphus group are 
exceptional in having but a single row of scales covering the fourth toe. 

Gerrhosaurines, Eumeces and Mabuya all have a multiple row of supradigital scales 
extending over at least the basal part of the digit; this character state is therefore taken as 
primitive (F) and a single row is taken as derived (f). 

7 

Figs. 7 and 8. The two conditions of the scales covering the dorsal surface of the fourth toe 
in Australian skinks: 7, the multiple rows of scales of the Egernia and Sphenomorphus 
groups (Sphenomorphus gracilipes) and 8, the single row of scales of the Eugonylus group 
(Leiolopisma entrecasteauxii). 
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(G.) Iris colour. The iris may be either (G) distinctly paler than the black pupil in 
showing cream, pale green, yellow, orange or gold colour often with metallic tints and 
textures (Fig. 9) or (g) virtually as dark as the pupil in being very dark liver or blackish brown 
in colour (Fig. 10). In the first condition the iris is generally easily distinguishable from the 
pupil with the naked eye in good light but in the second both a hand lens and good light 
may be required. In either case the determination is best made on live material. 

Figs. 9 and 10. The two types of iris colour in Australian skinks: 9, the iris appreciably lighter 
than the pupil as in the Egernia and Eugongylus groups (Egernia frerei) and 10, the iris 
virtually as dark as the pupil as in the Sphenomorphus group (Sphenomorphus new 
species). 




















































	20090119163723_00019
	20090119163723_00020
	20090119163723_00021
	20090119163723_00022
	20090119163723_00023
	20090119163723_00024
	20090119163723_00025
	20090119163723_00026
	20090119163723_00027
	20090119163723_00028
	20090119163723_00029
	20090119163723_00030
	20090119163723_00031
	20090119163723_00032
	20090119163723_00033
	20090119163723_00034
	20090119163723_00035
	20090119163723_00036
	20090119163723_00037
	20090119163723_00038
	20090119163723_00039
	20090119163723_00040
	20090119163723_00041
	20090119163723_00042
	20090119163723_00043
	20090119163723_00044
	20090119163723_00045
	20090119163723_00046
	20090119163723_00047
	20090119163723_00048
	20090119163723_00049
	20090119163723_00050
	20090119163723_00051
	20090119163723_00052

