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ABSTRACT—The Holarctic chilopod subfamily Plutoniuminae Bollman,
a corrected name for Plutoniinae, consists of two genera, Plutonium
Cavanna and Theatops Newport, and six species; synapomorphies
between them show that the subfamily is a monophyletic group and
that the different number of spiracles, 19 pairs in Plutonium and
9 pairs in Theatops, is only a generic-level character. Plutonium
and P. zwierleini Cavanna occur in Sicily, Sardinia, Napoli and Sorrento
provinces in mainland Italy, and Granada Province, Spain. Theatops
erythrocephalus (C. L. Koch) occurs along the eastern side of the
Adriatic Sea in the Balkan Peninsula and in coastal Spain and Portugal.
The other four species—T. posticus (Say), T. spinicaudus (Wood),
T. phanus Chamberlin, and T. californiensis Chamberlin—occur in
the United States and northwestern Mexico. Theatops posticus oc-
cupies a broad area east of the Central Plains from Connecticut and
southern New York to the south Florida keys and eastern Texas;
an allopatric western population extends from southwestern New Mexico
and western Chihuahua to the southern Great Basin, the Califor-
nia desert east of the Sierra Nevada, the Pacific Ocean in Baja California
Norte, the Channel Islands off the southern California coast, and
the eastern slope of the Coast Range near the latitude of San Francisco
Bay. Theatops spinicaudus occurs sympatrically with 7. posticus in
two areas of the east; the inner surfaces of its caudal legs possess
variable series of ridges and teeth. Theatops phanus occurs in epigean
and subterranean environments in southern Texas and extends from
east of highway I-35 to west of the Pecos River; the inner surfaces
of its caudal legs also possess variable series of ridges and teeth.
The distribution of T. californiensis, anatomically convergent with
T. erythrocephalus, is as described previously, but locality infor-
mation is detailed, as only one site, the type locality, is currently
known. Relationships among the plutoniuminine species are postu-
lated as P. zwierleini + (T. spinicau-dus + (T. phanus + (T. erythrocephalus
+ (T. posticus + T. californiensis)))). The Plutoniuminae and Cryptopinae
logically share ancestry, and the Scolopocryptopinae may warrant
elevation to family status.
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GENERAL INTRODUCTION
Introduction

Among the more readily identified scolopendromorph centipedes
in North America and Europe, ones with 21 or 23 pairs of legs and
pedal segments, are the representatives of the cryptopid subfamily Pluto-
niuminae Bollman,' a senior subjective synonym of Theatopinae Verhoeff,
occasionally misspelled as “Theatopsinae.”” Recognizable to the unaided
eye by their extremely robust ultimate legs (Fig. 1; see also Attems
1926, Fig. 433, and Shelley 1990a, Fig. 1), they also feature 21 leg
pairs, a long caudal segment, roughly twice as long as the penultimate,

Fig. 1. Theatops posticus, dorsal view. Scale line = 1.00 cm.

and pale, lightly pigmented patches in the ocellar positions, lateral to
the bases of the antennae. Crabill (1977) referred to the patches as
“eyespots,” an unfortunate term because these blind chilopods lack photoreceptors.
The heavily sclerotized, forcipulate caudal legs are the most visible diagnostic
feature, and according to Cloudsley-Thompson (1958) and Manton (1965),
function to hold food. The plutoniuminines are thus convergent in this
regard with the scolopendrid genus Cupipes Kohlrausch (compare Figs.
2-5, with Figs. 6-9).

The Plutoniuminae is comprised of two genera—~Plutonium Cavanna,
monotypic with P. zwierleini Cavanna occurring in Spain and mainland
Italy, Sicily, and Sardinia, and Theatops Newport, with one Palearctic

'As noted by Wirmli (1975), Plutoniinae Bollman (1893) has priority by 13 years over
Theatopinae Verhoeff (1906) as the senior name for this family-group taxon. However,
Plutoniinae Bollman is preoccupied by the senior homonym, Plutoniinac Cockerell (1893)
(Mollusca: Gastropoda), which has priority by one month. Shelley and Backeljau (1995)
petitioned the International Commission on Zoological Nomenclature to remove the homonymy
but incorrectly believed Plutoniinac Bollman was the older name. By agreement of all
parties, Plutoniinae Bollman is being emended to “Plutoniuminae”; this decision will be
announced in a forthcoming issue of Bulletin of Zoological Nomenclature. The present
contribution is the first taxonomic usage of the corrected name.

*Confusion has existed as to formation of family-group names from genera with the
“-ops” suffix, whether the “s” is retained or dropped. The genitive of this ending is “opis”,
of which the “is” is dropped to form family-group names, so the correct spelling is “Theatopinae”
rather than “Theatopsinae.”
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Figs. 2-5. Cupipes spp. 2, ultimate legs and segment of species from Trinidad
taken in cargo at Honolulu, Hawaii (NMNH), dorsal view. 3, the same, ventral
view. 4, ultimate legs and segment of species from Isle of Palms, Cuba (NMNH),
dorsal view. 5, the same, ventral view. Scale lines = 1.00 mm for each figure.
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and four Nearctic species. Both the subfamily and the genus Theatops
thus demonstrate Holarctic/Laurasian distribution patterns, and their
biogeographies are intriguing. In addition to the North American/Euro-
pean disjunction in Theatops, allopatric populations exist in three species.
In Europe, T. erythrocephalus® (C. L. Koch) occurs in Croatia, Montenegro,
Bosnia-Hercegovina,* and the Iberian peninsula, thus exhibiting a hiatus
of some 992 km (620 mi) that is partly occupied by P. zwierleini.
In North America, T. posticus (Say) occurs east of the Great Plains
and in the desert southwest, with an intervening gap of some 1200
km (750 mi) (Shelley 1990a), and T. spinicaudus (Wood) occupies
two regions in the eastern states segregated by a lacuna ranging from
368-688 km (230-430 mi) (Fig. 31). Because of the extensiveness of
past collecting, these lacunae are undoubtedly real and are unlikely
to change significantly with future discoveries.

A third genus, Tonkinodentus Schileyko (1992), monotypic from
Viet Nam, was assigned to the Theatopinae, but the type and only
specimen of its species, Tonkinodentus lestes Schileyko, is missing
the last three leg pairs, the caudalmost of which possesses most of
the taxonomically critical characters in this subfamily. This genus occurs
some 11,200 km (7,000 mi) east-southeast of the most proximate locality
of Theatops erythrocephalus in Montenegro and some 11,920 km (7,450
mi) west-southwest of that of Theatops posticus in Mexico, and is
hence implausible for the Plutoniuminae, which is otherwise geographically
coherent. I therefore remove Tonkinodentus from the subfamily and
leave it unassigned; proper placement awaits the discovery of fresh
material, preferably several individuals, possessing all 21 leg pairs.
It should be emphasized in this regard that the proposal of a new
taxon is a serious action involving the placement of a new entry on
the roster of available scientific names. Future students will have to
consider this taxon and address shortcomings in the original account,
completely rediagnosing it if necessary, and the proliferation of poorly
conceived taxa and substandard accounts by past authors is a major
reason for the nascency of myriapodology. It is therefore imperative

’Like most chilopods with the -ops generic suffix, confusion has existed over the gender
of Theatops and whether it requires the feminine or masculine form of the species-group
name. Thus, Kraepelin (1903) reported T. erythrocephalus whereas Attems (1930) cited
T. erythrocephala. 1 (Shelley 1987) reviewed this situation in footnote 2 and noted that
article 30 (a) (ii) of the 1984 edition of the International Code of Zoological Nomen-
clature supercedes past recommendations and declares that genus-group names ending in
-ops are to be considered masculine regardless of derivation or treatment by the author.
*The countries of Slovenia, Croatia, Macedonia, Bosnia-Hercegovina, Montenegro, and Serbia
comprise the former country of Yugoslavia.
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that modern myriapod taxonomy be soundly based and not recapitulate
this heritage, and the ultimate, and often penultimate, legs hold taxonomic
importance in many scolopendromorph genera. The erection of new
genera for anatomically incomplete chilopods, taxa that future workers
will be compelled to reconceptualize, cannot be too strongly discouraged.

Another intriguing aspect of Theatops is the nearly identical external
structures of T. erythrocephalus, in Europe, and T. californiensis Chamberlin,
in California and Oregon, which are separated by around 11,520 km
(7,200 mi). This resemblance was interpreted as convergence by Shelley
(1990a), and it has produced especially similar external anatomies;
the species are so nearly identical that confusion reigned for 88 years
over the correct name for the latter. Past authors labeled it T. californiensis
(Chamberlin 1902), T. erythrocephalus californiensis (Chamberlin 1911),
and T. erythrocephala (Attems 1930, Chamberlin 1951a). Crabill (1960)
and Kevan (1983) called it T. californiensis but suggested synonymy
with T. erythrocephala. This enigma was resolved by Shelley (1990a),
who deduced from variation in southwestern forms of 7. posticus that
T. californiensis is a valid species and hence that the name 7. erythrocephalus
applies exclusively to the European representative. Many of the geographi-
cally intermediate southwestern variants of 7. posticus display anatomical
conditions that are intermediate between those of its eastern population
and T. californiensis, showing that these taxa were once united in a
single species spanning the breadth of North America through the
southern United States and the adjacent part of Mexico (Shelley 1990a).
This knowledge indicates that the phenotypic resemblance between T.
californiensis and T. erythrocephalus represents convergence, but it
is an especially perfect example with no clear differences in their
external anatomies. At present, I can only use geography to distinguish
them in the key and assign specific names, and the search for differences
requires substantially more critical information as might derive from
comparative biochemistry. Theatops californiensis and T. erythrocephalus
are thus prime candidates for investigation by immunological techniques
and electrophoresis of haemolymph proteins.

Still another fascinating aspect of Theatops is the adaptability
of 7. phanus Chamberlin, which is known only from caves in Sutton
and Menard counties, Texas, where it displays troglobitic adaptations.
These include pallid color and long, slender appendages, the antennae
reaching back to tergites 6-7, instead of to tergites 3-4, the antennomeres
being three to five times longer than wide, instead of about twice
as long, and the podomeres on the penultimate legs being four to
five times longer than wide, as opposed to only two to three times
longer (Weaver 1982). Some cave specimens are quite large, and the



56 Rowland M. Shelley

anatomical modifications are visibly striking. However, while examining
museum collections, I discovered individuals from epigean populations
that lack these features; the relative proportions of their podomeres
and antennomeres are similar to those of T. spinicaudus and T. posticus.
These surface forms are geographically proximate to, and clearly con-
specific with, cave populations of T. phanus, which is consequently
a highly variable species demonstrating a level of genetic plasticity
that is not apparent in other Nearctic cryptopids. Occasional specimens
of Scolopocryptops sexspinosus (Say) have been discovered in caves,
but they are identical anatomically to epigean individuals and are not
modified by the subterranean environment.

This study of the Plutoniuminae, the first monographic treatment
of a supra-generic chilopod taxon since Attems’ (1930) ordinal treatise
on the Scolopendromorpha, derives from an ongoing survey of North
American scolopendromorphs. The discovery of the widespread, anatomi-
cally variable southwestern population of 7. posticus and the resultant
deduction of the correct binomial for T. californiensis (Shelley 1990a)
focused attention on Theatops and led to the deletions of T. spinicaudus
from Hawaii, Mexico, and Canada (Shelley 19904, 1991). These works
indicated that T. erythrocephalus should be examined in its proper
context, along with the American congeners, and that P. zwierleini
should be included to consolidate knowledge of the subfamily. The
Plutoniuminae is thus one of the few chilopod family-group taxa that
is amenable to a modern, all-inclusive treatment, because of its limited
composition and occurrence in only two biogeographic regions. Because
of the difference in the number of spiracles, Verhoeff (1906, 1907)
and Schileyko (1992, 1996) believed that separate families were required
for Plutonium and Theatops, and Schileyko (1996) even suggested that
Plutonium deserved a separate superfamily as an “absolutely different
group.” However, most authors, including myself, subscribe to the system
originated by Attems (1930), in which Theatops and Plutonium are
assigned to the same subfamily. Such features as the depigmented patches
in the ocellar positions, the elongated ultimate tergite, and the heavily
sclerotized, forcipulate caudal legs constitute strong synapomorphies
that unite Theatops and Plutonium in a monophyletic group. Although
unique to the Scolopendromorpha, the autapomorphic 19 pairs of spiracles
in Plutonium is only a generic feature; using it as the basis for a
separate family or superfamily overemphasizes the character’s signifi-
cance in relation to the several attributes that are shared with Theatops,
which indicate common ancestry. Consequently, I believe that the present
concept of the Plutoniuminae represents a natural assemblage of related
taxa.














































































































































































