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The six species of Australian treecreepers constitute a fairly 
homogeneous group usually now considered to constitute 
a distinct family Climacteridae. The group has given 
considerable difficulty to taxonomists, who disagree on 
whether the treecreepers evolved within a general bark- 
foraging assemblage that includes the holarctic creepers 
(Certhia), nuthatches (Sitta) and sittellas (Daphoenositta), 
among others, or within an Australo-Papuan oscine radi- 
ation. The latter view, which appears to be gaining preva- 
lence, has been expounded by Sibley et al. (19841, who 
provide an excellent taxonomic history of the genus Cli- 
macteris. They provide evidence from DNA-DNA hybrid- 
isation that the treecreepers represent an ancient diversion 
from the evolutionary line that produced the rest of the 
Australo-Papuan oscines. Parker (1982), in a paper argu- 
ing for a relationship between the treecreepers and the 
honeyeaters (Meliphagidae), also summarises the taxo- 
nomic history of the treecreepers. In this paper, I provide 
evidence from the syringeal morphology supporting the 
view that the treecreepers diverged from the oscine line 
long ago. 

In a broad survey of the passerine syrinx (Ames 1971, 
1975), I studied the syrinx in four specimens, representing 
three of the six species of treecreepers: Climacteris rufa 
(two specimens), C. aflnis, and C melanura. I found in all 
three species a striking departure from the basic muscle 

pattern that prevails throughout the rest of the oscines. 
Unfortunately, the uniqueness of the syrinx in the tree- 
creepers has so far prevented its use in determining their 
nearest relatives. 

I removed the syrinx from the preserved whole bird or 
skinned 'carcass' essentially as described by Ames (1971). 
Following the recording of muscle patterns on a layer-by- 
layer basis, the muscles of one side were removed so as to 
note the structure of the underlying bony and cartilaginous 
elements. 

The nomenclature of syringeal muscles employed here 
is that of Owen (1866), modified slightly (for synonymy, 
see Ames 197 1; George & Berger 1966; or Baumel et al. 
1979). There are two pairs of extrinsic muscles, M. tracheo- 
lateralis and M, stemotrachealis, and four pairs of intrinsic 
ones M. bronchotrachealis posticus, M. bronchotracheah 
anticus, M. bronchiah posticus and M. bronchialis anticus. 
The last of these usually comprises two parts, pars medialis 
and pars lateralis, which may be quite distinct or may be 
one continuous muscle sheet. 

ZIe oscine syrinx 

In all oscines described before this paper, about 800 species 
from warblers to ravens, including all of the purported 
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FIGURE 1 Syrinx of Climacteris rufa compared with that of a typical oscine, the honeyeater Meliphaga subfrenata . Above, left ventro- 
lateral views; below, right dorso-lateral views. 
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relatives of the treecreepers, the syrinx contains six basic 
muscle pairs, two extrinsic and four intrinsic. These inva- 
riably show the overall pattern found in Melkhaga (Fig. 1). 
Other examples of this pattern have been described by 
many authors (eg. Shufeldt 1890; Miskimen 195 1; Baumel 
et al. 1979) Most have based their studies on the Corvidae, 
but Galerida, Sylvia, Muscicapa and Pellorneum (Ames 
1975) all exhibit the same pattern. Distinctive syringeal 
patterns do occur in some groups, such as the larks (lacking 
the bony pessulus at the bronchial junction), thrushes and 
muscicapine flycatchers (a dorso-posterior extension or 
'turdine thumb') and helmet shrikes (a spiral asymmetry of 
the long ventral muscles). But in each case the over-riding 
oscine pattern is easily recognisable. 

The syringeal muscles insert (and the intrinsic muscles 
originate) on modified cartilages of the tracheobronchial 
region. These exhibit varying degrees of ossification. The 
medial surfaces of the bronchi consist of membranes 
whose tension is controlled by the muscles, acting on the 
modified cartilages (intermediary bars). In all oscines so far 
studied, the posterior four or five complete tracheal ele- 
ments are fused into a rigid cylinder, called the drum. 

Climacteiis versus other oscines 

The trachea of oscines lies on the right side of the neck, 
next to the esophagus, but curves back to the ventral 
midline to enter the thoracic cavity loosely attached to the 
oesophagus. This twisting of the trachea tends to induce a 
certain amount of asymmetry, usually limited to inequality 
in muscle size or area of attachment between the right and 
left members of a muscle pair. In Climacteris there is not 
only gross asymmetry of the extrinsic muscles, but some 
unusual aspects of fibre direction, as will be seen in the 
following muscle-by-muscle comparison with Melkhaga. 

M. tracheolateralis. The members of this pair originate on 
the lateral surfaces of the cricoid cartilage of the larynx and 
extend posteriad on both sides of the trachea to insert on 
the anterior region of the drum and on the syringeal 
aponeurosis. Usually the members of the pair converge to 
cover the dorsal surface of the trachea, but remain separate 
ventrally. 

In Climacteiis the situation is quite unusual. The left 
member of this pair is much thicker than the right, but 
narrower. It lies on the lateral surface of the trachea 
posteriad to about tracheal ring A-10, where it begins an 
abrupt spiral to a mid-ventral position. The trachea, in 
passing from the right side of the neck to the mid-ventral 
entrance of the thoracic cavity, spirals in the opposite 
direction from the muscle. The left tracheolateral muscle 
inserts in a narrow mid-ventral region of the anterior edge 
of the drum. 

The right M. tracheolateralis also spirals somewhat but 

spreads out into a thin sheet of muscle that covers the 
dorsal surface of the trachea, meeting the left muscle in- 
separably. From fibre direction, it appears that the dorsal 
muscle sheet is entirely derived from the right muscle, 
while the entire left muscle passes on the ventral side of M. 
stemotrachalis. The right muscle is interrupted by the 
syringeal aponeurosis, on which it inserts, with the deeper 
fibres attached to the anterior region of the drum and to 
adjacent connective tissue. It lies entirely on the dorsal side 
of M stemotrachealis. 

M stemotrachealls. This paired muscle orginates on the 
inner surface of the sternum (or on connective tissue) and 
extends through the interclavicular air sac to insert on the 
lateral surface of the syrinx. It is present in all passerines 
and in nearly all other bird groups. In songbirds M. 
stemotrachealis varies in thickness from about one- 
twentieth to about one-quarter the long diameter of the 
trachea. 

In all of my specimens of Climacteiis, this muscle 
originates and inserts normally but is exceptionally robust, 
being about a third the long diameter of the trachea. 

M. bronchotrachealis anticus. This long ventral muscle 
normally originates on the ventral surface of the syringeal 
aponeurosis and on the lateral surface of the trachea and 
extends posteriad to insert on one or two of the interme- 
diary bars (A-1 and/or A-2) and often on the connective 
tissue between them. There rarely is as much muscle tissue 
on the syringeal aponeurosis as is found in Melkhaga 
subfienata. 

In Climacteris, the syringeal aponeurosis is quite weak 
and supports no muscle fibres ventrally. M. bronchotra- 
chealis anticus cannot be distinguished with certainty but 
there is a discrete band of muscle on each side of the 
trachea that may correspond to the M. bronchotrachealis 
anticus of other oscines or to the vars lateralis of M. 
bronchialis anticus. Whatever its homology, it originates 
immediately posterior to the M. stemotrachealis and is 
continuouswith the origin of the aberrant M bronchialis 
anticus. It extends as a narrow band to insert near the 
ventral end of A-1. The members of this muscle pair are 
essentially alike. 

M. bronchotrachealis posticus. This pair of long dorsal and 
dorso-lateral muscles originates on the syringeal aponeu- 
rosis, the tracheal elements and their connective tissue, and 
the anterior edge of the drum. The members of the pair 
nearly always meet mid-dorsally. Each extends posteriad 
to insert on the dorsal ends of the intermedia~y bars (A- 1, 
A-2 and A-3) and sometimes even on the drum. Meliphaga 
subfienata is typical, except that the area of insertion on A- 
1 is somewhat greater than usual. 

Climacteiis is nearly normal with regard to this muscle, 
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except that the breadth of the muscle is reduced and the 
insertion on A- 1 is lacking. The entire dorso-lateral muscle 
mass, which covers the end of A-1, consists of the M. 
bronchialis posticus. 

M. bronchialis anticus. This muscle typically originates on 
the dorsal edge of the drum and on adjacent tracheal rings 
and extends parallel to the tracheal axis to insert on the 
ventral ends of all three intermediary bars (A- 1, A-2 and 
A-3). It usually consists of a nearly continuous sheet of 
nearly parallel fibres, some of which are covered by M. 
bronchotrachalis anticus. Often the more lateral fibres 
form a distinct slip, the pars laterah. At the ventral midline, 
the members usually are in parallel contact, but a space is 
not uncommon. The type of space found in Meliphaga 
subfienata, a separation only at the posterior end of the 
muscles, is characteristic of honeyeaters and vireos. 

In Climacteris the short ventral muscles have a peculiar- 
ity of fibre direction so far not found in other oscines. The 
members of the pair originate on opposite sides of the 
ventral midline of the drum and on connective tissue 
between it and the anterior intermediary bar (A-3). The 
anterior fibres originate on several tracheal elements ante- 
rior to the drum. The fibres of each muscle are directed 
latero-posteriad to insert on the ventral half of the second 
intermediary bar (A-2) and in the mid-lateral region of A- 
3. 

M. bronchialisposticus. This dorso-lateral muscle originates 
on the anterior lateral surface of the drum, almost invari- 
ably hidden by M. bronchotrachealis anticus and M. bron- 
chialis anticus, pars lateralis, and inserts near the dorsal end 
of A-2. As in most syringeal muscles, some fibres insert on 
connective tissue between the intermediary bars. The 
condition shown in Meliphaga is typical. Notable variants 
include the 'turdine thumb' condition (Ames 1975), found 
in thrushes and muscicapine flycatchers. In this condition 
the dorsal end of A- 1 bends posteriad and is enveloped by 
M. bronchialis posticus and M. bronchotrachealis posticus, 
forming a thumb-like extension roughly parallel to the 
tracheal axis. 

In Climactevis, M. bronchialis posticus is strongly deve- 
loped, occupying the lateral and dorsal areas usually 
dominated by M. brochotrachealis posticus. It originates, as 
in other oscines, on the lateral surface of the drum, where 
it is overlain by the narrow band of muscle that above I 
have called M. bronchotrachealis anticus. It extends dorsad 
and somewhat posteriad to wrap around the enlarged 
dorsal end of A-1, on which most of it inserts. The medial 
fibres also insert on the dorsal end of A-2. 

other group has been found with this muscle pattern. 
Considering the relative uniformity of the syrinx among the 
other oscines and their great radiation in other morpholog- 
ical and vocal characteristics, the treecreeper syrinx sug- 
gests long separation from the main stem of oscine evolu- 
tion or a high selective pressure for this type of syrinx. 

Sibley & Ahlquist (1985) conclude, on the basis of bio- 
chemical evidence, that the treecreepers diverged very 
early from the main evolutionary line of the Australo- 
Papuan oscines, even before the lyrebirds (Menura) and 
scrub-birds (Atrichomis). The syringeal evidence supports 
their conclusion but too little is known at present about the 
adaptive value of syringeal specialisations to allow one to 
draw further conclusions about the relationships of the 
treecreepers. 
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Phylogenetic implications 

The unusual syrinx of the treecreepers does nothing to 
reveal their closest relatives among the oscines, because no 




