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ABSTRACT

Olson, Storrs L., and David W. Steadman. The Relationships of the Pedio-
nomidae (Aves: Charadriiformes). Smithsonian Contributions to Zoology, number
337, 25 pages, 13 figures, 1981.—Since 1893, the Australian Plains-wanderer,
Pedionomus torquatus, has been placed in a monotypic family and has been
thought to be related to the button quails, Turnicidae, presently included in
the order Gruiformes. Our examination of the osteology of Pedionomus shows
that this bird is a typical member of the Charadriiformes and has no significant
characters in common with the Turnicidae. The evidence used previously by
Gadow (1891) to classify Pedionomus is better explained by a charadriiform
origin for the genus. The diastataxic condition of the secondaries, the thigh
muscle formula, the condition of the carotid arteries, the presence of the
hallux, and the pyriform shape of the eggs are among the known non-
osteological characters of Pedionomus that differ from the Turnicidae and that
corroborate its placement in the Charadriiformes. Within the Charadriiformes,
Pedionomus shares the most similarities with the South American seedsnipes of
the family Thinocoridae, the next most similar group being the coursers of the
family Glareolidae. Pedionomus tends to bridge the gap between the aberrant
seedsnipes and the more typical Charadriiformes, although it is sufficiently
distinct to merit its own family. In any sequential listing, the Pedionomidae
should be placed in the order Charadriiformes, immediately preceding the
Thinocoridae.
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The Relationships
of the Pedionomidae
(Aves: Charadriiformes)

Storrs L. Olson
and David W. Steadman

Introduction

Since its discovery, the singular Plains-wan-
derer, Pedionomus torquatus, endemic to the interior
of southeastern Australia, has been considered a
relative of the so-called button quails, or hemi-
podes, of the family Turnicidae. Hence, through
a series of taxonomic adversities, it has come to
rest with the Turnicidae in the order Gruiformes.
Pedionomus has a somewhat quail-like appearance
and the females are larger and more brightly
colored than the males, as in the Turnicidae. The
chief external feature used to distinguish Pediono-
mus from its presumed relatives has been the
presence of a well-developed hallux, this digit
being altogether absent in the Turnicidae.

Only two anatomical studies have dealt with
the systematic position of Pedionomus. The first of
these was an admittedly preliminary investiga-
tion by Gadow (1891), mostly of various soft parts
preserved in two spirit specimens sent to the
Cambridge University Museum of Zoology (these
specimens have subsequently been lost; C. W.
Benson, in litt.,, 27 October 1978). The second

Storrs L. Olson, Department of Vertebrate Zoology, National Museum
of Natural History, Smithsonian Institution, Washington,
D.C. 20560. Dand W. Steadman, Department of Geosciences,
University of Arizona, Tucson, Arizona 85721.

was a valuable but inconclusive osteological study
by Bock and McEvey (1969).

Gadow (1891) started with the assumption that
Pedionomus was probably related to the Turnicidae
and his comparisons were made only with the
Turnicidae and the Galliformes. He concluded
that the characters he examined referred “Pedion-
omus to the Turnices as their lowest most Rallo-
Galline members {sic]” (page 211). That Gadow
was prejudiced towards such a conclusion is
clearly demonstrated by his seeing similarities to
turnicids in such elements as the sternum and
pelvis of Pedionomus, which, in fact, are completely
unlike those of Tumix (Bock and McEvey, 1969;
this study). Gadow (1893) later elevated Pediono-
mus to the rank of a monotypic family allied to
the Turnicidae, a position it has occupied to this
day.

Bock and McEvey (1969) made extensive com-
parisons of the osteology of Pedionomus, Tumix,
and Ortyxelos, the last being an aberrant African
genus currently placed in the Turnicidae. Curi-
ously, they did not attempt comparisons with
other groups, but they did succeed in showing
that Pedionomus differs enormously from the Tur-
nicidae in most aspects of the skeleton. They
supported the continued recognition of the family
Pedionomidae and amply demonstrated that Pe-
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dionomus “‘is not simply a Tumix with a hallux”
(page 206).

After perusal of Bock and McEvey’s illustra-
tions it became evident to us that the skeleton of
Pedionomus appeared to be quite typically char-
adriiform. Subsequent examination of skeletal
material has fully substantiated our original
impressions and in the following account we shall
justify the removal of the Pedionomidae from
their place near the Turnicidae in the Gruiformes
to the vicinity of the Thinocoridae in the Char-
adriiformes.

ACKNOWLEDGMENTS.—We are especially in-
debted to Allan R. McEvey, National Museum
of Victoria, Melbourne, for lending the skeletons
of Pedionomus that made this study possible. Wal-
ter J. Bock kindly permitted us to use some of the
illustrations of skulls that appeared originally in
Bock and McEvey (1969). Peter Ballmann and
Richard L. Zusi examined skeletons of Pedionomus
with us and pointed out additional charadriiform
characters that we had overlooked. We are also
grateful to Shane Parker, George R. Zug, and
Richard L. Zusi for their comments and criticisms
of the manuscript. The photographs are by Victor
E. Krantz and the illustrations of the skull of
Thinocorus are by Irene Jewett. We are obliged to
Jean Smith for her careful typing of the manu-
script.

Review of Gadow’s Characters

If Pedionomus is a member of the Charadri-
iformes, as we shall show on the basis of its
osteology, we need to account for the characters
that led Gadow (1891) to conclude that Pedionomus
was allied with the Turnicidae. These he conve-
niently summarized in a table (reproduced herein
as Table 1) comparing Pedionomus with the Turn-
ices and the Rasores (= Galliformes). It was this
analysis that led to Pedionomus being placed in the
wrong order for the past 90 years.

Gadow’s study is a classic case of choosing the
better of two wrong answers, and is quite similar
to the history of classification of flamingos
(Phoenicopteridae), which were once thought to

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

TaBLE 1.—Characters comparing Pedionomus with the Tur-
nicidae (Turnices) and the Galliformes (Rasores), repro-
duced from the table in Gadow (1891), including misspell-
ings, with characters numbered to facilitate reference to our
text

Characters of Pedionomus Turnices Rasores Neither

1. Number of Primary remiges * *
. Number of Secondary re- ... *

miges
. Absence of fifth secondary P s 0
. Aftershaft structure
Number of rectrices
Pterylosis
. Oilgland
Nasal operculum
. Scutillation of Feet s
. Hallux 5 s s *
. Second, third, fourth toes *
. Must. caud-ilio-femoralis . st
. Carotids . * 0
. Syrinx
. Absence of Crop
. Liver, three lobes
. Liver, situation of right lobe
. Intestinal convolutions ¥5% s 0
. Number of cervical verte- *

brae
20. Brachial plexus R . 0
21. Number of sternal ribs ces S~ 0
22. Spina communis sterni
23. Absence of Proc-obliquus

sterni

24. Furcula ¥
25. Pelvis *
26. Nasal bones

N

*® ® ® ® * #

* # # »
*

—— e e
OCHXNIO N ON ORI W

* #

be mosaics between storks and ducks but which
are related to neither—they too are Charadri-
iformes (Olson and Feduccia, 1980). Our analysis
of Gadow’s characters is as follows.

1. “Number of Primary remiges”—There are
10 primaries in Pedionomus, Turnicidae, and Gal-
liformes. The Charadriiformes and most other
orders of birds also have 10 primaries.

2. “Number of Secondary remiges”—There
are 11 secondaries in Pedionomus, a condition Ga-
dow (1891) attributed to the Galliformes but not
the Turnicidae. The Charadriiformes also have
11 secondaries.

3. “Absence of fifth secondary”—This is the
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so-called diastataxic or aquincubital condition,
found in neither the Turnicidae nor the Galli-
formes, both of which are eutaxic. The Charad-
rifformes, however, are diastataxic, like Pediono-
mus.

4. “Aftershaft structure”—Gadow (1891:207)
likened Pedionomus to the Turnicidae in having
the aftershaft “very thin and delicate, but much
longer than in the Rasores [= Galliformes].” The
aftershaft is of variable length in the Charadri-
iformes. We found that the aftershaft in Thinocorus
(Charadriiformes), however, is very similar to
that in Pedionomus, whereas in Tumix, the after-

“shaft is longer and considerably denser than in
Pedionomus.

5. “Number of rectrices”—Gadow (1891).

found 12 rectrices in Pedionomus. The same num-
ber is found in the Turnicidae, whereas Gadow
remarked that most Galliformes have more. The
number of rectrices in the Charadriiformes is
variable between and within families. In the
Thinocoridae, for example, Attagis has 14,
whereas Thinocorus has 12, like Pedionomus.

6. “Pterylosis”—Gadow’s (1891:207) state-
ment that in Pedionomus “the whole distribution
and shape of the feather tracts closely resemble
that of the Turnices” cannot be accepted without
confirmation and without comparison with the
Charadriiformes. He made similar statements
about the sternum and pelvis of Pedionomus and
erred considerably in doing so. We did not have
a spirit specimen of Pedionomus available for study.

7. “Oilgland”—The oil gland is tufted in Pe-
dionomus, Turnicidae, and Galliformes. It is also
tufted in the Charadriiformes and in many other
orders.

8. “Nasal operculum”— Pedionomus has a nasal
operculum, a character that Gadow (1891) listed
as being like both the Turnicidae and the Galli-
formes. A nasal operculum is also found in various
Charadriiformes.

9. “Scutillation {sic] of Feet”—The tarsus in
Pedionomus has a single row of scutes in front and
a single row behind, like the Turnicidae and
unlike Galliformes, in which there are usually two
rows of scutes on the plantar surface of the tarsus.
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A Pedionomus-like condition also occurs in many
Charadriiformes.

10. “Hallux”—The hallux is present in Pedion-
omus, as in Galliformes, but is invariably absent
in the Turnicidae. The hallux is present in the
majority of Charadriiformes, though it has been
lost or reduced in numerous instances.

11. “Second, third, fourth toes”—The unen-
lightening text of Gadow’s (1891:207-208) re-
marks on the toes of Pedionomus is as follows:

The number of toes is four, the hallux being weak but
functional; all the toes are furnished with very short nails.
Buit for the bare distal portion of the leg, and the presence
of the hallux, the whole foot of Pedionomus closely resembles
that of the Turnices and differs from that of the Rasores
although its intermediate position between a pes cursorius and
a pes radens is obvious.

The bare tibia (“distal portion of the leg”) is a
typical charadriiform character. The slender
claws of Pedionomus are unlike the more robust
ones of Turnix; overall, we find more similarity to
the foot in certain of the Charadrii than to that
of the Turnicidae. :

12. “Must. [sic] caud-ilio-femoralis”—The
caudal and iliac portions of M. caudo-iliofemor-
alis are designated in thigh muscle formulae as
“A” and “B” respectively; M. flexor cruris later-
alis (= semitendinosus) and its accessory part are
designated “X” and “Y,” respectively. The for-
mula in the Turnicidae is AXY whereas in the
Galliformes it is BXY. All four muscles are pres-
ent in Pedionomus (ABXY) but Gadow (1891:208)
found the “A” muscle to be

an extremely thin and feeble slip . . . and if the reduction of
A were continued, Pedionomus would have the same symbolic
formula as Pavo, Meleagris, viz. BXY. Certainly there is no
resemblance between Pedionomus and Tumix in this respect,
but it would be very rash to conclude that Pedionomus is
allied to the Rasores because of this formula.

The thigh muscle formula in the Charadrii is also
ABXY and part “A” may occasionally be lost
(see Olson and Feduccia, 1980:26-27). Thus, in
this respect Pedionomus is more like the Charadrii
than either the Turnicidae or Galliformes.

13. “Carotids”—Gadow (1891:209) found Pe-
dionomus to have the bicarotid condition (type
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A-1 of Glenny, 1955) which differs from the de-
rived B-4-s condition in the Turnicidae (Glenny,
1955) and agrees with some, but not all Galli-
formes. Gadow recognized that this was not an
indication of affinity between Pedionomus and Gal-
liformes and that it is an “old, unchanged feature,
which persists in most birds.” The A-1 carotid
condition also occurs in all Charadriiformes ex-
cept flamingos.

14. “Syrinx”—Although Gadow (1891:209)
stated that “the Syrinx exhibits no specially re-
markable features,” he continued to say that it
seemed more similar to that of the Turnicidae
than that of Galliformes. Without a syrinx of
Pedionomus on hand for examination, we are un-
able to evaluate this character. In the absence of
comparisons with the Charadriiformes, it cannot
be relied upon.

15. “Absence of Crop”—Gadow (1891) stated
that the crop was absent in Pedionomus, which he
took as an indication of affinity with Tumix, as
opposed to the Galliformes, which have a well
developed crop. Nevertheless, he later stated that
“the crop is less marked or only temporary in the
Birds-of-Prey, the Cassowary, the Humming-
birds, in Mormon [= Fratercula), Pedionomus, and
Panurus” (Gadow, in Newton, 1896:113). He
does not say which account we are supposed to
believe. The crop is generally absent in the Char-
adriiformes but is present in the Thinocoridae
(Gadow, ibid.; pers. obs.) and in Pluvianellus (Jehl,
1975).

16. “Liver, three lobes”—According to Gadow
(1891:210),

The liver of Pedionomus consists apparently of three almost
equally sized lobes, owing to the left original lobe being split
in half. In this respect Pedionomus agrees only with the
Turnices and with the Rasores, it differs however from the
latter and agrees with the former by the small size of the
right lobe, which is scarcely half the size of the double left
lobe.

We dissected a specimen of Attagis malouinus
(Thinocoridae) and found that the left lobe of the
liver was double and somewhat larger than the
right (Figure 1a), as in Pedionomus. We have not
attempted to determine the distribution of this

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY
@B

Ficure 1.—Livers in ventral view: A, Aitagis malouinus (Thin-
ocoridae); B, Charadrius falklandicus (Charadriidae). The large

bifurcated left lobe in Attagis is similar to that reported by
Gadow (1891) for Pedionomus. (Scale = 1 cm.)

condition in the Charadriiformes, although in
one example of Charadrius falklandicus (Figure 18),
we found that the right lobe was much larger
than the left and that the left was undivided, as
apparently is the case in many birds.

17. “Liver, situation of right lobe”—See char-
acter 16 above.

18. “Intestinal convolutions”—According to
Gadow (1891:210), “The intestinal convolutions
of Pedionomus are certainly different from those of
either Turnices or Rasores.” This statement is
compatible with Pedionomus being allied to some
other group.

19. “Number of cervical vertebrae”— Pediono-
mus and Twmix have 15 cervical vertebrae,
whereas the Galliformes have 16. All Charadri-
iformes have 15 cervical vertebrae except the
Burhinidae and Jacanidae, which have 16, and
the Phoenicopteridae, which have 18 or 19. Thus,
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Pedionomus also agrees with the majority of Char-
adriiformes in this character.

20. “Brachial plexus”—The brachial nerve
plexus in Pedionomus is formed by spinal nerves 12
through 15, unlike either the Turnicidae or the
Galliformes. This pattern did not occur in the few
species of Charadriiformes examined by Firbrin-
ger (1888:240), but in one specimen of Attagis
malouinus (Thinocoridae) that we dissected, the
brachial plexus was composed of nerves 12
through 15, as in Pedionomus.

21. “Number of sternal ribs”—Gadow (1891:
210) found “five, almost six ribs . .. attached to
the sternum” in Pedionomus, whereas there are
fewer in Turnix and the Galliformes. He recog-
nized this as a primitive “Ralline” condition. It
is also typical of many Charadriiformes.

22. “Spina communis sterni”—See character
23 below.

23. “Absence of Proc-obliquus sterni”’—These
are characters that will separate Pedionomus from
the Galliformes but not from numerous other
birds, including Charadriiformes, and are not
indicative of relationship to the Turnicidae. The
sternum of Pedionomus has no similarity whatever
to that of Tumix but is almost inseparable from
that of the Thinocoridae (Figure 3).

24. “Furcula”—Gadow (1891) thought the
furcula of Pedionomus to be more like that of Tumix
than that of the Galliformes, but, as with the
sternum, there is little similarity. The furcula of
Pedionomus is charadriiform in nature (Figure 5).

25. “Pelvis”—Gadow (1891:211) stated that in
Pedionomus “the configuration of the pelvis closely
resembles that of the Turnices.” This assertion is
utterly erroneous. The pelvis of Pedionomus bears
not the slightest resemblance to that of Tumix
(Figure 10) and is typically charadriiform in
structure.

26. “Nasal bones”—Pedionomus and Turnix are
both schizorhinal, whereas the Galliformes are
holorhinal. All Charadriiformes except Pluvianus,
Burhinus, and flamingos, are also schizorhinal.

In his analysis of the characters of Pedionomus,
Gadow (1891:211) concluded:
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To settle the affinities of Pedionomus simply by the numerical
majority of coincidences of these characters would be a not
unprecedented but utterly fallacious mode of investigation.
The quality not the quantity of these “taxonomic characters” refers
Pedionomus to the Tumnices as their lowest most Rallo-Galline
members [italics Gadow’s].

Neither the quality nor the quantity of such
characters can be revealing when comparisons
are made with the wrong groups. As we have
seen, all of the verifiable characters of Pedionomus
in Gadow’s list can also be found in the Charad-
riiformes, including all of those that occur in
neither the Turnicidae nor the Galliformes. Thus,
there never has been any valid anatomical evi-
dence to link Pedionomus with the Turnicidae.

Life History and Behavior

Relatively little is known of the habits of Pe-
dionomus, the most valuable accounts being those
of Legge (1869), North (1913), Purnell (1915),
D’Ombrain (1926), Souter (1938), Llewellyn
(1975), Frith (1976), and Parker (1978). Pediono-
mus lives in flat, grassy plains in southeastern
Australia, where in recent years it is thought to
have become quite scarce through habitat de-
struction and through depredations of introduced
mammals (North, 1913; D’Ombrain, 1926; Frith,
1976), although Llewellyn (1975) and Parker
(1978) are more sanguine about its status.

Unlike the Turnicidae, Pedionomus never occurs
in coveys and is characteristically very reluctant
to fly, to the extent that birds have often been
captured by hand. The flight has been described
as “dipping” and “fluttery ... reminding one
somewhat of a young lark” (Legge, 1869:237),
which contrasts markedly with Tumix, in which
the flight is rapid and straight, as in Galliformes.
An interesting trait of Pedionomus is the habit of
standing on tiptoe with the body very erect and
the head held high, as if looking intently about
(Legge, 1869, D’Ombrain, 1926; photograph in
Purnell, 1915:142). A similar very erect peering
stance is commonly reported for the glareolid
Cursorius cursor (e.g., Dement’ev and Gladkov,
1969). Austin (1961:126) refers to coursers (Glar-






