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A comparative study of the adults and larvae of
Xylophilidae and 32 other families of Cucujoidea
(Coleoptera)

By M. Abdullah, Nottingham
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Abstract

Following the discovery of larvae of Xylophilidae (= Aderidae or Euglenidae)
in Japan, the author has reviewed the family presenting a comparative account of
44 larval characters and 67 imaginal characters (including fossils) in the world fa-
milies of Heteromera Cucujoidea, indicating the existing gaps in our knowledge and
suggesting the research problems still to be solved in order to discover or understand
the phylogeny of Xylophilidae. Taxonomic keys for the identification of British,
American and Canadian Xylophilidae are also included.

Introduction

The heteromerous beetle family Xylophilidae Latreille, 1825 (with the
following junior synonyms: Aderidae Winkler, 1924; ? Circaeidae Yablo-
koff-Khnzorian, 1960; Euglenidae Pic, 1900; and Hylophilidae Westwood,
1829) is still in need of systematic revision for the world; the primitive and
derivative groups and character states, the direction in which the transfor-
mation series is to be read, as well as the phylogenetic classification remains
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to be discovered at all taxonomic levels (species and above) despite the gene-
ral system proposed by Baguena-Corella (1948 and 1962) inspired by Casey
(1895) and accepted (Nomura, 1964) or rejected (Pic, vide Baguena-Corel-
la, 1962: 6) or ignored by others (Buck, 1954; Kaszab, 1969, etc). One of
several major criticisms of Baguena-Corella’s work is that “Some of the ge-
nera, not to speak of the bulk of the species, seem to have been known by
Béguena only by the old descriptions often very unsatisfactory indeed.

This was bound to cause inconsistencies” (Israelson, 1971: 109).

The larvae of a Japanese Xylophilid, Escalerosia rubrivestis (Marseul,
1876) based on 12 specimens living in rotten wood, and collected between
April 30 — May 5 were recently described by Hayashi (1972 with 13 figu-
res) which will be considered below; other useful scientific literature on the
family is listed in the bibliography.

I must warn the reader that the larvae and adults of primitive members
(of a sub-species, species, sub-genus, genus, sub-tribe, tribe, sub-family, fami-
ly, section, superfamily, series or infra-orders, and suborders) of the insect
order Coleoptera (including Strepsiptera) are much more important and de-
cisive as indicators of phylogenetic relationships, ancestry, homology, the
direction in which a transformation series is to be read, etc. than the immatu-
re or adult stages of derivative groups (for any order of insects or other ani-
mals, and plants) at any level in a natural or phylogenetic classification (vide
Abdullah, 1972, 1973 a—j and 1974 a, b). The primitive and derivative
members, groups and characters of Xylophilidae still remain to be discovered
(Abdullah, 1973 1); and these comments are offered here mainly for the gui-
dance of those students who wish to solve this outstanding problem in co-
leopterology. Any discussion on phylogeny of Xylophilidae is premature
and quite inconclusive at this stage, and is therefore omitted here.

Characters of Larvae

The larvae of the primitive groups of Anthicidae (Pedilinae and Stero-
pinae) are not known to science, and even this is not known as to what are
the natural groups within Xylophilidae and what are the primitive and deri-
vative groups. It can not be decided, under the circumstances, as to whether
any similarity in structure between Xylophilidae and Anthicidae is due to
homology (true or phylogenetic relationship) or convergence. Obviously,
one of the two possibilities will prove to be wrong in the future. A compa-
rative account of the larvae of Xylophilidae and other Heteromera (Cucu-

joidea) follows:
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1. Mode of life, habits and food. Theonly known larva
of a species of Xylophilidae (Escalerosia rubrivestis — vide: Hayashi, 1972)
was discovered in rotten wood (= xylophagous) in Japan. It is not known
if this was predaceous on other xylophagous larvae as are Anaspis larvae
(Scraptiidae) and Anthicus larvae (Anthicidae) — all of which look super-
ficially rather similar (vide Abdullah, 1973 1).

2. Shape. Xylophilid larva is strikingly flattened and markedly ex-
panded caudally. Strongly to moderately depressed forms are also known in
Boridae, Hemipeplidae (including Mycteridae), Inopeplidae, a few Myceto-
phagidae, Othniidae, Prostomidae, Pyrochroidae, Pythidae, and Salpingidae.
However, known Anthicid larvae are orthosomatic and their body is not de-
pressed as are also the larval forms of Byturidae, Cisidae or Ciidae, Coly-
diidae, Melandryidae, Monommidae, most Mycetophagidae, Oedemeridae,
Perimylopidae, Tenebrionidae (including Alleculidae, Lagriidae and Petri-
idae), Tetratomidae and Zopheridae (Abdullah, 1973 1).

3. Size. The known mature or full grown Xylophilid larva is about
6 mm (adults of the family are usvally 1.5 to 3 mm) in length. Almost
always the full grown larva of a family is longer than the adult of the same
species; for examples, see Abdullah (1973 i).

4. Coloration. The known Xylophilid larva is nearly white as
are also the larvae in Anthicidae (becoming yellowish-white to brown), Ce-
phaloidae, Cisidae, Mordellidae, Oedemeridae, Othniidae, Prostomidae, Sal-
pingidae, some Tenebrionidae (to nearly black), but in other families they
are usually pigmented or sclerotized (vide Abdullah, 1973 i).

5. Vestiture, setae (chaetotaxy). The known Xylophi-
lid larva bears a few long setae on lateral sides of body; microtrichia are
distributed longitudinally on the epipharynx; many microtrichia exist on the
hypopharnyx; and ninth abdominal segment ends in small urogomphi. Be-
fore the value of the characters of chaetotaxy can be assessed usefully, one
needs to know the extent of variation: intraspecific as well as interspecific

(vide Abdullah, 1973 1).

6. Head-capsule in the known Xylophilid larva is strongly de-
pressed, lateral sides are evenly rounded, hind margin is wavy, undulated or
emarginate from above, and seems to be (?) prognathous and is nearly as wide
or broad as the prothorax. Known Anthicid larval heads are only slightly
depressed, quadrangular in shape, slightly narrower than prothorax and
clearly exserted and prognathous. The head is prognathous in Byturidae,
Cephaloidae, Cisidae, Colydiidae, Melandryidae, Meloidae (first instars),
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Monommidae, most Mycetophagidae, Oedemeridae, Pythidae and others;
but in Mordellidae, Othniidae and Pyrochroidae, the head is hypognathous
(vide Abdullah, 1973 1).

7.Coronal suture and frontal sutures, latter
lyriform or not (together = median epicranial su-
ture). In the known Xylophilid larva the coronal suture is absent (unlike
Anthicids) and the 2 frontal sutures are lyre-shaped or lyrate (as in Anthicus
but less so in Notoxus of Anthicidae). The coronal suture is present in Bo-
ridae, Cephaloidae, some Cisidae, some Colydiidae, Hemipeplidae, Inopepli-
dae, Meloidae (first instars), Monommidae, Mordellidae (Tomoxia), some
Mycetophagidae, Nilionidae, Oedemeridae, some Othniidae, Perimylopidae,
some Pyrochroidae, some Pythidae, Salpingidae, some Scraptiidae, Synchro-
idae, Tenebrionidae, Tetratomidae, and some Zopheridae. The frontal su-
tures are lyriform in all families of Heteromera for which the larvae are
known except the following : some Cisidae, some Colydiidae, some Hemi-
peplidae, some Melandryidae, some first instar Meloidae, some Oedemeridae,
and Tenebrionidae (V- or U-shaped) (vide Abdullah, 1973 i & j).

8. Clypeal or epistomal or frontoclypealsuture.
This suture is absent in the known Xylophilid larva so that the frons and
clypeus are fused or confluent, as is also the case in the following Heteromera:
Anthicidae, Boridae, Cephaloidae, some Colydiidae, Inopeplidae, some Me-
landryidae, first instar Meloidae, Mycetophagidae, some Othniidae, Perimyl-
opidae, Prostomidae, Pyrochroidae, Pythidae, some Salpingidae, Scraptiidae,
Synchroidae, and Tetratomidae. On the other hand, the frontoclypeal suture
is present and the clypeus is posteriorly delimited in Byturidae, Cisidae, some
Colydiidae, Hemipeplidae, some Melandryidae, Monommidae, Mordellidae,
Nilionidae, Oedemeridae, some Othniidae, ? some Pythidae, some Salpin-
gidae, Tenebrionidae and Zopheridae (vide Abdullah, 1973 1 & j).

9. Clypeolabral suture. This suture is present in the known
Xylophilid larva as well as most Heteromera (except perphas some Meloidae
and Rhipiphoridae). A distinct labrum is also visible from above in Anthi-
cidae (Abdullah, 19731 & j).

10. Epipharynx. This is characterized by the longitudinally di-
stributed microtrichia and the unisetiferous sensillae which are not on the

same level, and are located near the base in the known Xylophilid larva. - |

Characteristic epipharynges are also known for Anthicidae, Boridae, Inope-
plidae, Melandryidae, Othniidae, Prostomidae, Pythidae, Salpingidae, Tene-
brionidae and others, but details remain to be described in most cases (vide
Abdullah, 1973 1).



Ent. Arb. Mus. Frey 25, 1974

285

11. Hypostomal margins or rods. These structures are
neither described nor figured in the known Xylophilid larva (Hyashi, 1972)
but the possibility of their being omitted from consideration is not entirely
ruled out. This ventral marginal thickening of each of the epicranial halves
between the articulation of the ventral mandibular condyle and the ventral
tentorial pit is present in the following families of Heteromera: Anthicidae,
Byturidae, Cephaloidae, Cisidae, Colydiiae, Hemipeplidae, Inopeplidae, some
Melandryidae, Monommidae, Mordellidae, Mycetophagidae, Nilionidae, so-
me Oedemeridae, Othniidae, Prostomidae, Pyrochroidae, Pythidae, Salpin-
gidae, Scraptiidae, Synchroidae, some Tenebrionidae, some Tetratomidae, and
Zopheridae. On the other hand, the rods are absent in ? Boridae, some Me-
landryidae, some Oedemeridae, Perimylopidae, ? Rhipiphoridae, some Te-
nebrionidae, and some Tetratomidae (vide Abdullah, 1973 1 & j).

12. Hypopharyngeal sclerome. Thisisstructure is heavily
sclerotized and forms a transverse trapezoid in the known Xylophilid larva,
and is known to be present in the Heteromera as follows: Anthicidae, Boridae,
Byturidae, Cephaloidae, some Colydiidae, some Melandryidae, Monommidae,
Mycetophagidae, Nilionidae, Oedemeridae, Othniidae, Prostomidae, Pyro-
chroidae, Pythidae, some Salpingidae, some Scraptiidae, Synchroidae, most
Tenebrionidae, some Tetratomidae, and Zopheridae. On the other hand,
the sclerome is absent in Cisidae, some Colydiidae, Hemipeplidae, Inopepli-
dae, some Melandryidae, Perimylopidae, some Salpingidae, some Scraptiidae,
a few Tenebrionidae, and some Tetratomidae (vide Abdullah, 19731 & j).

13. Ocelli There ore no ocelli in the known Xylophilid larva and
the presence (+), exact numbers or conditions doubtful or unknown (?) in
other Heteromera are as follows: Anthicidae 2; Boridae +; Byturidae 10
to 12; Cephaloidae 12; Cisidae 0; Colydiidae 10 or 0; Dacoderidae?; Hemi-
peplidae 10 or 4; Inopeplidae 8; Lagriinae-Tenebrionidae 10 or 8; Melan-
dryidae 6 to 10; first instar Meloidae 2 to 4; Monommidae 10; Mordellidae 0
to 2; Mycetophagidae 8 to 12; Nilionidae +; Oedemeridae 0; Othniidae 10
or 2; Perimylopidae 10; Pterogeniidae ?; Pyrochroidae 8 to 10; Pythidae 10;
first instar Rhipiphoridae +, ? 10; Salpingidae 10; Scraptiidae 4; Syn-
chroidae ? 10; Tenebrionidae 8 to 0; Tetratomidae 10; Trictenotomidae ?; and
Zopheridae 0 or ? + (vide Abdullah, 19731 & j).

14. Sensory appendix or sensorium or tactile pa-
pilla or accessory process of antenna. The sensory ap-
pendage of the second antennal segment is well-developed and cone-shaped
in the known Xylophilid larva. Sensoria are present in the following Hete-
romera also: Anthicidae, Boridae, Byturidae, Cephaloidae, Cisidae, Coly-



286 A comparative study of the adults and larvae of Xylophilidae

diidae (but on antennal segment 1 in Bothrideres !), Hemipeplidae, Inope-
plidae, some Melandryidae, some first instar Meloidae, Mycetophagidae, ?
Oedemeridae, Othniidae, Perimylopidae, Prostomidae, Pyrochroidae, Py-
thidae, Rhipiphoridae, Salpingidae, some Scraptiidae, some Tenebrionidae,
Tetratomidae, and Zopheridae. On the other hand, the sensoria are not re-
corded in Alleculinae-Tenebrionidae, some Melandryidae, some first instar
Meloidae, Monommidae, ? Mordellidae, Nilionidae, some Scraptiidae, ? Syn-
chroidae, and some Tenebrionidae (vide Abdullah, 19731 & j).

15. Third antennal segment more than half lon-
ger than second or less. The third antennal segment is about
2/3rd as long as the second segment, and the apical seta or hair is distinctly
longer than antenna in the known Xylophilid larva. The third antennal
segment although usually short in comparison with second segment is also
more than half longer than it in some Anthicidae, Byturidae, Cephaloidae,
some Colydiidae, Hemipeplidae, Inopeplidae, Melandryidae, some first instar
Meloidae, Monommidae, Mordellidae, some Mycetophagidae, some Oth-
niidae, Prostomidae, Pyrochroidae, some Pythidae, Rhipiphoridae, Salpin-
gidae, Tetratomidae and Zopheridae. On the other hand, the third segment
(if present) is less than half or upto half in length of the second segment of
the antenna in Alleculinae-Tenebrionidae, some Anthicidae, Boridae, Cisidae,
scme Colydiidae, Lagriinae-Tenebrionidae, some first instar Meloidae, somz
Mycetophagidae, Oedemeridae, some Othniidae, Perimylopidae, some Py-
thidae, Scraptiidae, Synchroidae, and Tenebrionidae (vide Abdullah, 1973 i
& j).

16 Number of antennal segments. In most Heteromera,
including Xylophilidae, there are 3 segments per antenna. Less than 3 seg-
ments are recorded for Nilionidae (2), some Lagriinae-Tenebrionidae, and
3 to vestigial is reported for Mordellidae (vide Abdullah, 1973 1 & j).

17. Antennal insertion separated from base of
mandible by a visible strip of head capsule or not.
This characters has not been described for Xylophilidae or Anthicidae, and
in both families the published figures suggest rather inconclusively that the
insertions are not separated, which needs to be verified, as is also the case with
some other Heteromera (vide Abdullah, 1973 1 & j).

18. Mandibles symmetrical or asymmetrical. The
mandibles are clearly asymmetrical in the known Xylophilid larva; a reti-
naculum is distinct on the left mandible only, and the apex is tri-dentate on
the right side but the tooth of the dorsal cutting edge of the left mandible is
rather obsolete. Asymmetrical mandibles are also recorded in Alleculinae-
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Tenebrionidae, some Anthicidae, ? Boridae, some Cephaloidae, Cisidae, so-
me Lagriinae-Tenebrionidae, some Melandryidae, Mycetophagidae, Nilio-
nidae, some Oedemeridae, some Othniidae, Perimylopidae, Prostomidae, Py-
rochroidae, Pythidae, Salpingidae, some Scraptiidae, Synchroidae, Tenebrio-
nidae, and some Tetratomidae. But they are asymmetrical in all known
Byturidae, Colydiidae, ? Hemipeplidae, Inopeplidae, first instar Meloidae,
Monommidae, and ? Zopheridae. Some members of the following families
also have symmetrical mandibles: Anthicidae, Cephaloidae, Lagriinae-Tene-
brionidae, Melandryidae, Scraptiidae, and Tetratomidae (vide Abdullah,
1973 1 & j).

19. Mandibular mola present or absent. A molar part
is well-developed in the known Xylophilid larva as well as in the following
remaining Heteromera: Alleculinae-Tenebrionidae, Anthicidae, Boridae, By-
turidae, Cephaloidae, Hemipeplidae, Inopeplidae, Langriinae-Tenebrionidae,
Mycetophagidae, Nilionidae, Oedemeridae, Othniidae, Prostomidae, Pyro-
chroidae, Pythidae, Scraptiidae, Synchroidae, Tenebrionidae, and Zopheridae.
On the other hand, there is no mola or ridged or roughened grinding surface
near the base of mesal surface of a mandible in Cisidae, first instar Meloidae,
Mordellidae, Perimylopidae, and Rhipiphoridae. Both the presence or ab-
sence of a mandibular mola is recorded in Colydiidae, Melandryidae, Mo-
nommidae, Salpingidae, and Tetratomidae (vide Abdullah, 1973 i & j,.

20. Mandibular mola asperate (roughened or with tuber-
cles but not ridged). The mola are not asperate in the known Xylophilidae
or Anthicidae and most Heteromera. The known exceptions are: Colydiidae,
Mycetophagidae, most Prostomidae, some Tetratomidae, and ? Prostominia,
Orthniidae (vide Abdullah, 1973 1 & j).

21. Mandibular mola with the armament extending
ventrally or not. The armament is not ventral in the known Xylo-
philidae or Anthicidae and most Heteromera, with the exceptions of known
Colydiidae, Mycetophagidae, Prostomidae (? some), and some Tetratomidae
(vide Abdullah, 19731 & j).

22. Mandibular mola with fine transverse ridges
or not. Illustrations of the right and left mandibles do show transverse
ridges on the mola (although they are not described) and it is hard to decide
if they are fine or not in the known Xylophilid larva described by Hyashi
(1972: fig. 7). In the case of Anthicidae also, the ridges need to be confirmed.

Fine transverse ridges on mola are definitely found in all known Ce-
phaloidae, Hemipeplidae, Inopeplidae, Nilionidae, Oedemeridae, and Oth-
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niidae. They are absent in Boridae, Byturidae, Cisidae, Colydiidae, Lag-
riinae-Tenebrionidae, Melandryidae, Monommidae, Mordellidae, Myceto-
phagidae, Perimylopidae, Prostomidae (? except Prostomis latoris), most Te-
nebrionidae, Tetratomidae, and Zopheridae. Mixed or both characters states
are recorded within Pyrochroidae, Pythidae, Salpingidae, Scraptiidae, and
Synchroidae (vide Abdullah, 1973 1 & ).

23. Fleshy or setose post-molar appendage and
penicillus present or absent. Intheknown Xylophilid larva,
Hayashi (1972: 109, fig. 7) describes and illustrates a fleshy, hyaline lobe at
base below mola (? without penicillus or setae), which corresponds to the
fleshy setiferous lobe in most Anthicidae (except Pergetus, Eurygeniinae).
Post-molar appendages are recorded in Byturidae, and some Scraptiidae but
not in other Heteromera whose larvae are known (vide Abdullah, 1973, 1 & j).

24, Mandible with or withoutaretinaculum. Are-
tinaculum is present in the known Xylohilid larva on the left mandible
described as ,grinding surface of left mandible strongly projecting at extre-
mity“ (Hayashi, 1972: 109, & fig. 7), as in some Anthicidae (Anthicus &
Notoxus but ? not in Pergetus & Mecynotarsus) and the following remaining
Heteromera: Boridae, some Cephaloidae, a few Colydiidae, some Lagriinae-
Tenebrionidae, some Melandryidae, some first instar Meloidae, some Myce-
tophagidae, Nilionidae, some Othniidae, Perimylopidae, Prostomidae, some
Pyrochroidae, some Pythidae, Salpingidae, and some Tetratomidae. A reti-
naculum is absent in all known Alleculinae-Tenebrionidae, Byturidae, Cisi-
dae, Hemipeplidae, Inopeplidae, first instar Meloidae, Monommidae, Mor-
dellidae, Oedemeridae, ? Rhipiphoridae, Scraptiidae, Synchroidae, Tene-
brionidae (excluding some Lagriinae), and Zopheridae (vide Abdullah, 1973 i
& j).

25. At least one mandible with multi-dentate or
multi-lobed cutting edge along inner dorsal mar-
gin or not. Mandibles are tri-dentate apically (particularly the right
one) in the known Xylophilid larva. Multi-dentate mandibles are also re-
corded for ? Anthicidae, Boridae, Byturidae, Hemipeplidae, Othniidae, Pe-
rimylopidae, some Pyrochroidae, and Tetratomidae. But not in any known
Cisidae, Colydiidae, Tenebrionidae, Melandryidae, Monommidae, Myceto-
phagidae, Oedemeridae, Pyrochroidae, Pythidae, Salpingidae, and Zopheri-
dae (vide Abdullah, 19731 & j).

26. Maxillary cardo simple or divided. The maxillary

articulating area is bilobed or the cardo is 2-segmented, divided or bi-partite
in the known Xylophilid larva, as also in some Anthicidae and following re-
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maining Heteromera: Boridae, Byturidae, Cephaloidae, some Hemipeplidae,
some Melandryidae, some Mycetophagidae, a few Oedemeridae, some Oth-
niidae, Perimylopidae, some Pyrochroidae, some Pythidae, some Salpingidae,
Synchroidae, and Zopheridae. The cardo is, on the otherhand, simple or
1-segmented or undivided in all known Cisidae, Colydiidae, Diphyllidae,
Inopeplidae, ? first instar Meloidae, Monommidae, Mordellidae, Nilionidae,
Prostomidae, Scraptiidae, Tenebrionidae, and Tetratomidae (vide Abdullah,
1973 1 & ).

27. Maxillary mala toothed or not.Malacould be either
toothed or provided with an uncus. In my definition, uncus is non-dentate,
not separated by a joint, and is a spine or sclerotized hook-like process on the
distal inner margin of the maxillary mala perhaps a remnant of lacinia.
Hayashi (1972: 109) describes a “bidentate uncus™ at inner-distal angle of a
rather elongate and basally feebly widened mala in the known Xylophilid
larva from Japan, which is not uncus according to the definition but simply a
toothed mala. This correction will apply to all descriptions of Japanese co-
leopterous larvae!

The presence or absence of a toothed mala is known to vary within a
genus of Anthicidae. Mala is toothed in all known Oedemeridae, Othniidae,
Pyrochroidae, Pythidae and Synchroidae. However, there are no toothed
mala in all known Boridae, Cisidae, Hemipeplidae, Inopeplidae, Melandryi-
dae, first instar Meloidae, Monommidae, Mordellidae, Mycetophagidae, Ni-
lionidae, Perimylopidae, Scraptiidae, Tenebrionidae, and Tetratomidae.
Both the character states are already recorded for Anthicidae, Byturidae, Ce-
phaloidae, Colydiidae, Prostomidae, Salpingidae, and Zopheridae (vide Ab-
dullah, 19731 & j).

28. Mala withuncus (non-dentate, spineor hook-
like) present or absent. Asdiscussed above, there is really no un-
cus in the described Xylophilid larva despite the fact that presence of a “bi-
dentate uncus” is reported in the original description (Hayashi, 1972: 109),
which simply corresponds to toothed mala. Uncus is absent in Anthicus flo-
ralis, A. heroicus, Notoxus monoceros and Pergetus campanulatus, and at
most is a variable character within a genus of Anthicidae. However, the
suggested presence of ar uncus in any Anthicid needs to be established, as has
been established for Boridae, some Cephaloidae, some Colydiidae, some Me-
landryidae, some Othniidae, some Pyrochroidae, some Scraptiidae, Tetrato-
midae, and Zopheridae. Uncus is absent in all known Cisidae, Hemipepli-
dae, Inopeplidae, first instar Meloidae, Mordellidae, Mycetophagidae, Nilio-

















































































