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ORIGINAL ARTICLE

Derived, still living cockroach genus Cariblattoides
(Blattida: Blattellidae) from the Eocene sediments
of Green River in Colorado, USA
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Abstract Cariblattoides labandeirai sp.n. from the Eocene sediments of Green River in
Colorado, USA bear only two plesiomorphies, but also several significant autapomorphies
within the advanced and highly derived living cockroach genus. Thus, Cariblattoides with
extant occurrence in the Caribbean and South America was historically common in the
Nearctic, and represents important evidence for the occurrence of derived living genera
of cockroaches ∼50 Ma ago. Generally, the vast majority of living genera were absent
during the Palaeocene, thus the diversification of most living cockroach lineages near
the Palaeocene/Eocene boundary must have been extremely rapid. Females of living C.
suave, the type species, have identical (sophisticated) coloration of pronotum, but the most
related living taxa are C. piraiensis and C. fontesi from Brazil (supported by phylogenetical
analysis).

Key words Blattida = Blattaria = Blattodea, Cariblattoides, Eocene, fossil insects,
Green River, Tertiary cockroaches

Introduction

Among 11 cockroach genera (17 species) found in the
Green River locality, Colorado, USA, nine represent still
living recognised taxa (genera). Only the genus Blat-
tella, although advanced in behavior (female bearing
ootheca until nymphs emerge), can be considered his-
torically primitive, because it is recorded from the Albian
Cretaceous Mesozoic (Vršanský, 2008). All other living
genera of cockroaches are recorded only starting from
the Eocene, and as with Ectobius among those found in
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Green River, are modern. Nevertheless, one of two gen-
era with derived morphology, the Cariblattoides, suggests
that even derived cockroach genera evolved during or be-
fore the Eocene. Taking into consideration absence of
any living genera except Blattella before the Eocene, and
presence of relic Mesozoic taxa in the Eocene, it seems
that the living cockroach fauna evolved extremely rapidly
near the Palaeocene/Eocene boundary. This is supported
by several thousands cockroaches known from the termi-
nal Mesozoic, with occurrences of exclusively Mesozoic
cockroach families except the primitive Blattellidae re-
lated to Symploce and Blattella. It is very unlikely that
such a rich record would not reveal some other repre-
sentatives of this, starting from the earliest Cretaceous,
dominant cockroach family.

The genus Cariblattoides is contemporary in Cuba,
Puerto Rico, Guadaloupe, French Guiana and Brazil, and
in the past was apparently distributed more widely, at least
in North America, and was present in different remote lo-
calities at Green River.
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Fig. 1 Cluster analysis of Cariblattoides species. Jaccard similarity measure, paired group algorithm, with cophenetic correlation
coefficient 0.838 9.

Material and methods

The material was collected by David Kohls and Louis
Pribyl in the Anvil Points (AP) – Labandeira Site (LS);
Denson Site (DS) and Parachute Creek (PC) of the Green
River Locality in Colorado, USA. All the 13 specimens
of the present taxon are deposited in the National Mu-
seum of Natural History (NMNH), Washington, DC. The
numbers represent official NMNH numbers, site number
(40193 – Anvil Points; 41088, 41678 – Anvil Points –
Labandeira Site; 41619 – Denson Site; 41142 – Denson
Site 3, 4, 5; 40190 – Paleoburn; 41139 – Parachute Creek
– Gunderson)/ official USNM catalogue number (these
do not correspond with the numbers on the rocks).

The photographs were made using an Olympus SZX12
stereozoom microscope and the figure represents re-
drawn photographs with Corel Draw 13 and Adobe Pho-
toshop 6.0.

Cluster analysis (Fig. 1) was made using PAST 1.43
(Hammer et al., 2001); parsimony analysis was performed
using PAUP∗ software version 4.0b10 (Swofford, 2002),
with a tree bisection reconnection (TBR) heuristic search
of 10 000 replicates and the option ‘save multiple trees’
activated. All characters were treated as ordered (0 – ple-

siomorphic, 1 – apomorphic state). MaxTrees option was
set to 500. All 13 morphological characters were set as
ordered and equally weighted except character no. 10. As
simple CuA (present in most living Cariblattoides, but
not in C. labandeirai) is a strong apomorphy, homopla-
sically present also in some others, basal blattelid genera
(e.g., in the primitive Supella this character is polymor-
phic), we set it at a higher (5) weight (branched CuA is a
very strong plesiomorphy within Cariblattoides). Heuris-
tic search produced 46 equally parsimonious trees with
length 30 (consistency index [CI] = 0.5, retention index
[RI] = 0.643). Majority rule consensus revealed most of
the nodes resolved in more than 50% of the trees produced
by heuristic search (Fig. 2). Terminology of wings follows
Vršanský (1997).

Results

Systematic paleoentomology

Blattida Latreille, 1810
Blattellidae Karny, 1908
Cariblattoides Rehn et Hebard, 1927
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Eocene Cariblattoides from North America 3

Fig. 2 Majority consensus tree of the parsimony analysis (46 equally parsimonious trees with length 30 [for details see Material and
Methods]) of Cariblattoides species with Cariblatta used as outgroup. Numbers above branches show group frequencies (in %).

Type species Cariblattoides suave Rehn et Hebard,
1927. Extant, Puerto Rico.

Composition – Princis (1969) and additions In addi-
tion to the type species, C. albomarginata Rocha e Silva
Albuquerque, 1967 (Brazil), C. belenensis Rocha e Silva
Albuquerque, 1964a (Brazil); C. fontesi Rocha e Silva
Albuquerque, 1954 (Brazil); C. gruneri Bonfils, 1975
(French Guiana); C. guyanensis Bonfils, 1975 (French
Guiana); C. instigator Rehn et Hebard, 1927 (Cuba);
C. matogrossensis Rocha e Silva Albuquerque, 1958
(Brazil); C. minor Rocha e Silva Albuquerque, 1964b
(Brazil); C. neoinstigator Rocha e Silva Albuquerque,
1958 (Brazil); C. piraiensis Rocha e Silva Albuquerque,
1955 (Brazil); C. sinnamariensis Bonfils, 1975 (French
Guiana); C. unicolor Rocha e Silva Albuquerque, 1964b
(Brazil). All extant.

Diagnosis – Rehn and Hebard (1927): “Size small,
form depressed, females slightly broader and heavier than
males, size approximately similar. Head subdepressed,
distinctly and broadly visible cephalad of pronotum; in-
terocular space wide . . . , . . . maxillary palpi with third
palpomere (joint in the original text) elongate, slen-
der; fourth palpomere shorter than third palpomere; first
palpomere slightly shorter or slightly longer than fourth
palpomere. . . . Tegmina elongate lanceolate, considerably
surpassing the abdomen in both sexes. Costal margin mod-
erately arcuate (proximad), sutural margin almost straight:
radial (scapular in the original) field broad: mediocubital
veins (discoidal sectors in the original) longitudinal, six
to seven in number (including the media (median in the
original) and cubital (CuA – ulnar in the original) and

rami of the median veins); anal groove (sulcus in the
original) strongly arcuate proximad, straight oblique in
greater portion of length; anal field elongate pyriform;
diagonal channel of right tegmen well indicated. Wings
elongate, relatively narrow, moderately iridescent: sub-
costa (mediastine in the original) and a number of costal
veins clavate; ulnar vein quadriramose; axillary vein with
three rami in distal two-thirds; intercalated triangle small
but distinctly and clearly defined . . . ”

Character analysis (0 – plesiomorphy; 1 – apomorphy
relative to other species within genus and/or Cariblatta,
which was chosen as an outgroup based on high similarity,
but retention of all original states of characters due to
standard habitus (not derived like in Cariblattoides):

1. Head significantly elongated: apomorphy; ple-
siomorphic state is elongated, but more or less
of normal cockroach appearance, i.e., less than
1.2 times longer than wide (head more or less stan-
dard in both Cariblatta Hebard, 1916 and Neoblat-
tella Shelford, 1911)

2. Pronotum with coloration concentrated in cervical
structures: apomorphy; plesiomorphic state is col-
oration simple or dark stripes are more primitive in
the Blattellidae

3. Terminal palpomere short: apomorphy; plesiomor-
phic state is the terminal palpomere long (also in
Cariblatta and Neoblattella)

4. Terminal palpomere cup-like: apomorphy; ple-
siomorphic state is normal shape of the terminal
palpomere such as in Cariblatta and Neoblattella
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(even when the terminal palpomere is homoplasi-
cally cup-like in several unrelated Blattellidae)

5. Forewing elongated more than 3.5:1: apomorphy
(elongation itself is an autapomorphy of the genus);
plesiomorhic state is the forewing normal, as in ma-
jority of cockroaches including the outgroup, Cari-
blatta

6. Forewing with distinct costal margin: apomorphy
(plesiomorphically absent in Cariblatta, Neoblat-
tela and most Cariblattoides species)

7. Forewing monochromatically colored: apomorphy
(plesiomorphic coloration of forewing is medial
(with more dark central stripe) in some Cariblatta
and Neoblattella; the coloration in the later two gen-
era vary, except for the coloration mentioned, the
coloration is different from those appearing in Cari-
blattoides)

8. Forewing colored monochromatically medially, with
more dark central stripe: plesiomorphy (see above),
monochromatic median coloration without the cen-
tral stripe is an apomorphy

9. Forewing RS indistinct, terminal R(+RS) branches
not dichotomized: apomorphy (plesiomorphically is
RS distinct and/or terminally branched like in all
studied Cariblatta and Neoblattella – the eventual
reduction is homoplasic)

10. Forewing M+Cu with over 10 branches: plesiomor-
phy (also in Neoblattella); apomorphy is reduced
number

11. Forewing CuA branched: strong plesiomorphy in
primitive Blattellidae (homoplasically simple in
Cariblatta)

12. Hindwing with simplified RS: apomorphy (branched
in otgroup Cariblatta and rest Blattellidae)

13. Hindwing monochromatic, pale: plesiomorphy
(state in Neoblattella and Cariblatta); apomorphic
is any other derived coloration pattern.

Cariblattoides labandeirai sp. n.

Holotype. 41619/542284-AB. Part and counterpart of
a complete ?male (Figs. 3a, 4, 5).

Type locality. Denson Site 1998, Green River, Col-
orado, USA.

Type horizon. Green River Formation, Eocene, Ter-
tiary.

Paratypes: 40190/542285; 40193/542288 (AP),
542286, 542287, 542289; 41088/542290, 542291 (AP
LS 95); 41139/542292 (PC) (Diptera collection databa-
sis); 41142/542293, 542294 (DS 4); 41678/542295(8)9,
542297 (LS 99). All the same locality and horizon as the
type (for sublocalities see M&M).

Differential diagnosis The present species can be
differentiated from all living Cariblattoides species by
branched forewing median vein M, terminally branched
CuA and strong, distinct and black, overlapping apex
costa, and by differentiated hindwing R1. All other char-
acters are present in some of the living species, but in
different combinations (see discussion for remarks and
comparison).

Description Head free, often preserved in upright po-
sition; palps long, the last segment short and cup-like.
Antennae very soft and long, with at least 90 segments.
Pronotum coloration as in Fig. 3A. Both wings strongly
elongated, with reduced venation. Forewing extremely
elongated (length/width 9–10 mm/2.5 mm), with sharp-
ened apex, with extremely short simple Sc. Radial field
very narrow (not reaching half of the wing’s width) with
main stem of R nearly straight; rich simple R (15 in holo-
type) ascending parallel, without secondary branches; M
rich (10 in holotype), but short, with parallel branches de-
scending directly from the main branch in angle compa-
rable to ascendance of R, a single M is dichotomised, rest
are simple; CuA reduced to a single branch dichotomised
near margin (2 veins meet margin); few simple A present
(4 or 5 in holotype), except for A1 all meet posterior mar-
gin. Dark forewing coloration restricted to longitudinal
stripe along the clavus and central part of the medial and
cubital areas, reaching to the apical part of the radial area.
Hindwing Sc simple, very short – end before the wings
halve; RS differentiated, mostly simple – a single branch
is dichotomised (9 veins meet margin in the holotype). R1
consists of one richly branched (6 veins at the margin in the
holotype) branch vein, with dense secondarily branched
veins; M simple, slightly curved; CuA reduced to 2 (pos-
sibly 3 branches, with 3–4 veins at margin), CuP simple,
copying the posterior-most CuA; A1 widely branched (4).
Vannus pleating veer-like. Body soft and thin. Sterna and
terga colored posteriorly. Legs long with margins colored,
hindleg femur very long.

Remarks and comparison See discussion.
Derivation of name After Conrad C. Labandeira, a

superb teacher, scientist and one of the collectors of the
Green River material.

Character of preservation 13 complete specimens.

Discussion

In addition to characteristic unconfuseable elon-
gated habitus and size with extremely long legs,
strong autapomorphies such as elongated head, hind-
wing with widely branched A1 or A2, maxil-
lary palps with characteristic ratio of respective
palpomeres (?:1:0.9:1:0.8 – see Figs. 3A, 4D) with
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Fig. 3 Cariblattoides labandeirai sp.n. Holotype. NMNH 41619/542284-A. (A) A complete ?male. Eocene. Green River, Colorado,
USA. Forewing length 10 mm. (B) pronotum of the female allotype (Aibonito, Guayama, Puerto Rico, July 14–17, 1914; HG Barber;
AMNH New York) of the type species, C. suave Rehn et Hebard, 1927, identical to that of the C. labandeirai sp.n. holotype. (C) palp
of C. guayanensis Bonfils, 1975.

terminal segment cup-like (homoplasically in Supella
abotti Rehn, 1947) allow the cathegorization within
the genus Cariblattoides. Large, deplanate pronotum,
slender and narrow body, pale and widely arcuate base of
forewing makes this genus with 13 living species a good
monophylectic group originating from Supella or its pre-
cursors (retaining the original blattellid bauplan of both
wings and the lack of autapomorphies characteristic for
other genera of the Blattellidae, and synapomorphic re-
duction of forewing RS and CuA, differentiate this genus
from the rest of Blattellidae). Alternatively, both genera
can had a shared history during the Green River times.

The present new fossil species share all the apomor-
phies with living representatives of the genus, except the
simple CuA and branched hindwing R1. It additionally
has some secondary characters limited to Cariblattoides,
namely the sophisticated coloration of pronotum identi-
cal with C. suave, and the coloration of forewings with
indistinct basal-most R, identical with C. fontesi. Thus it
can be safely catherorized within the genus.

On the other hand, there are some differences, which
need clarification. While the general habitus, details of
head and pronotum and wing coloration are characteristic
for Cariblattoides, the wing venation pattern is identical
with related Supella longipalpa (Fabficius, 1789) as fig-
ured by Rehn (1951) (as Supella supellectilium). Thus
it is necessary to analyse the differences in detail. The
forewing radial area is identical with Supella and closely

related to (Supella) Namablatta Rehn, 1937 in having R
simple and in undifferentiated RS. Nevertheless, some
extinct as well as extant species of Supella (whole sub-
genus Nemosupella Rehn, 1947) have RS differentiated
and venation expanded (Rehn, 1947) and this character
is polymorphic even within species of Supella and could
not be treated as diagnostic. Moreover, this character is
polymorphic even within Cariblattoides and thus repre-
sents no contradiction of placing the present fossil within
this genus. R branches are homoplastically simple in di-
verse other more or less related living cockroaches such
as in Eustegasta, Pseudomops, Ectobius, Chorisoneura,
Euphyllodromia and others, mostly with reduced venation
and/or size.

The more unusual is the character of branching of M
and CuA, descending in an angle opposite to bifurca-
tions of R. This character is different to that of the living
Cariblattoides and is present exclusively in Supella and
Ectobius. But again, in these genera this character of di-
chotomisation is polymorphic (Rehn, 1947), apparently
due to reduction of venation in smaller species (e.g., in
Supella longipalpa) and as such is without phylogenetic
and/or taxonomic relevance.

The most significant difference with phylogenetical
information is the branched forewing CuA, suggest-
ing that Cariblattoides (based on the present species)
diverged before the divergence of Cariblatta and
Neoblattella spp. Within the lineage, this character

C© 2011 The Authors
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is significantly plesiomorphic (branched) only in the
very basal Symploce (Rehn, 1951), but polymor-
phic also in derived Supella (Rehn, 1947). Due
to the terminal dichotomisation, and not a fully
expressed branch, this can also eventually be a unique
character reversal or deformity of the holotype.

The clear separation of branched hindwing R1 is also
different. In contrast to other characters, this one is ple-
siomorphic and polymorphic (polymorphic also in Su-
pella), with R1 indicated (although not richly branched)
in some living Cariblattoides species (see character 9), but
reduced in the closest relative of Supella, the Namablatta
(Rehn, 1937). R1 tends to reduce even within Polyphagi-
dae and Blattidae – see Rehn (1951).

Thus, Supella is similar in venation and palp, but not
in general habitus, even when S. longipalpa, the most
departured from the standard morphotype of the genus
has also a slender habitus, and S. orientalis Grandcolas,
1994 has general habitus identical with the Cariblattoides
(including the form of forewing, but head is not elon-
gated, and coloration with characteristic central stripe,
see Grandcolas, 1994). Thus it is possible that the precur-
sors of Supella were direct ancestors of Cariblattoides.
All this taken together does not contradict the placement
within Cariblattoides, although eventually would allow
us to erect a new subgenus, which we would not consider
oblique.

Additionally, Cariblattoides has flattened pronotum
larger than the most related Cariblatta and Neoblattella,
longer narrow tegmina, with subparallel margins (see
Hebard, 1916 for Cariblatta). It can be further distin-
guished from Neoblattella by fewer discoidal sectors of
the tegmina and strongly deplanate pronotum (Rehn &
Hebard, 1927). Thus the sister genus is Cariblatta with
Neoblattella a sister taxon to them (Rehn & Hebard,
1927). Both Neoblattella and Cariblatta are known from
the Eocene sediments of Europe (Schmied, 2009, un-
published observation), with the whole group apparently
derived from precursors of Supella (synapomorphic in
elongated forewing with numerous parallel M branches
descending directly from the main M branch in an angle
comparable to descention of R, weakly separated RS; A
except A1 ending in posterior margin; simple CuA (in
advanced Supella); and in reduced hindwing CuA and
general venation scheme of the hindwing with separation
of basal-most RS, which is plesiomorphy of basal living
Supella – subgenus Nemosupella.

Cariblattoides labandeirai sp.n. resembles C. suave
from Puerto Rico in maxillary palp fourth joint signifi-
cantly longer than fifth, unlike in C. instigator from Cuba
where both segments are of subequal length. Neverthe-
less, C. labandeirai has apical segment even shorter and

much more oval. Females of C. suave also have identical
coloration of pronotum, similar to some representatives
of the genus Cariblatta, supporting indication about their
relation (Rehn & Hebard, 1927). (Nevertheless, it must
be noted that both Cariblattoides and Cariblatta con-
tain species with pronota with two dark stripes as well
as species with characteristic cervical coloration.) On
the other hand, C. suave has coloured hindwing, which
was apparently pale in C. labandeirai sp.n., and more
expanded coloration of forewing, which reaches the pos-
terior margin in C. suave.

It is notable that in C. suave females have shorter and
broader wings than in males, but the holotype of C. laban-
deirai has wings significantly elongate and thus is unlikely
to represent a female (thus this specific coloration pat-
tern appears plesiomorphic for both sexes). In seven col-
lected individuals of C. suave, the forewing measurements
(9.5–11.5/2.9–3.5 mm) of C. labandeirai were more elon-
gate, similar to C. instigator (−9.6/−2.7 mm). The num-
ber of veins of C. suave and C. labandeirai in the radial
area is approximately the same (14–19), but C. laban-
deirai apparently has less reduced venation in the medial
and cubital area (12 M + CuA) compared to C. suave
(6–7 discoidal veins – M + CuA), C. instigator (7 dis-
coidal veins in holotype), C. minor (8), C. unicolor (7),
C. guyanensis (6), C. fontesi (7) and C. sinnamariensis (9
discoidal veins in holotype) (for others, see below). The
single extant species with expanded M is C. piraiensis
(11 including one CuA). There are conservatively 5 anal
veins present in all species of Cariblattoides.

C. gruneri Bonfils, 1975 – a larger species (forewing
length/width 11.7/3.2 mm) also has simple hindwing M,
and 4 CuA branches (3 in C. labandeirai). Another larger
species is C. guyanensis (forewing length/width 11.6–
12.5/2.9–3.1 mm), which has even more expanded ve-
nation in the radial area (±20), and reduced venation of
Media (6). The process of reduction of CuA, characteris-
tic for the genus, is nearly complete in this species (and
also in C. sinnamariensis) – a single CuA fuses with
the radial stem. Palp of C. guyanensis is very similar
to C. labandeirai (perhaps a synapomorphy). Hindwing
of C. guyanensis has apomorphically widened apexes of
radial branches (even more expressed in C. sinnamarien-
sis), present cross-veins (most likely an autapomorphy),
but branched M (plesiomorphic even in respect to C. la-
bandeirai). C. sinnamariensis has plesiomorphically (in
respect to all the known species) branched hindwing
CuA (7).

C. minor is another comparatively large species, with
less prolonged tegmina (12/3.5 mm) and pronotum col-
oration similar to C. labandeirai, but with finer dark
pattern.
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Fig. 4 Cariblattoides labandeirai sp.n. Holotype. NMNH 41619/542284. A complete ?male. Eocene. Green River, Colorado, USA.
(A) general habitus; (B) forewing; (C) hindwing; (D) pronotum and head; (E) terminalia and hindwing. Forewing length 10 mm.
Scales = 1 mm.

C. unicolor differs in having uniform coloration of sig-
nificantly elongated forewing (12/3 mm).

C. fontesi has comparatively robust forewing
(10/3 mm), but coloration similar to C. labandeirai. Sim-
ilar lengths are present also in the palps, but the apical
palpomere is not oval as in C. labandeirai and C. piraien-
sis. Hindwing of C. fontesi has more expanded venation
in the RS area (plesiomorphy).

C. piraiensis has palp entirely identical with C. la-
bandeirai, with oval cup-like terminal segment and also
identical forewing coloration (in some specimens – this
character varies). It is also a single species with expanded
forewing M (10). Pronotum coloration is also similar.
Nevertheless, this species differs in having less elongated
forewings (under 4:1) – a plesiomorphy and expanded
hindwing RS (plesiomorphy).

C. mattogrossensis and C. neoinstigator have pronotum
with two dark stripes and expanded forewing RS. Their
tegmina are less elongated (under 3.5:1).

C. albomarginata with the forewing length 11 mm is
likely the taxon with the most primitive characters, as it
has shortest head, widest wing, rich R (20), and standard
dichotomisation of M (with both branches descending
at the same angle) resembling Neoblattella (in Cariblat-
toides posterior branches tend to descent from the straight
stem). On the other hand, it has simplified M (6) and sim-
ple CuA (both synapomorphies of living representatives
of the genus; expanded M is characteristic also for C.
piraiensis) and uniformly colored center of the pronotum.

C. belenensis with the most simplified M (5), simple
CuA and (as with all known species) 5 anal veins, and
simplified hindwing CuA (3), appears to be the most
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8 P. Vršanský et al.

Fig. 5 Cariblattoides labandeirai sp.n. (A) Holotype NMNH 41619/542284-B; (B) NMNH 41139/542292 (PC) (Diptera collection
databasis); (C) NMNH 40193/542286 (AP); (D) NMNH 41142/542293 (DS 4). Eocene. Green River, Colorado, USA. Scales = 10 mm.

Table 1 Cariblattoides character matrix of 13 extant and the present extinct species of Cariblattoides, and Cariblatta spp. as outgroup
(OG) (the same dataset is provided for related Neoblattella and Supella as well as the rest of Blattellidae).

sp/character 1 2 3 4 5 6 7 8 9 10 11 12 13

Cariblatta (OG) 0 0 0 0 0 0 0 0 0 0 ? 0 0
albomarginata 0 0 0 0 0 0 0 0 0 1 1 ? 1
belenensis 1 1 1 0 1 0 0 0 ? 1 1 ? 0
fontesi 1 0 1 0 0 0 0 1 1 1 1 1 0
gruneri 1 ? 0 0 1 0 1 ? ? 1 1 ? 0
guyanensis 1 1 1 0 1 0 1 ? 0 1 1 0 0
instigator 1 0 0 0 1 0 0 0 ? 1 1 ? 1
labandeirai sp.n. 0 1 1 1 1 1 0 1 1 0 0 1 0
matogrossensis 0 0 1 0 0 0 0 0 0 1 1 0 0
minor 1 1 1 0 1 0 1 ? 1 1 1 ? 0
neoinstigator 0 0 ? ? 0 0 0 0 1 1 1 ? 1
piraiensis 0 1 1 1 1 0 0 0 0 0 1 1 0
sinnamariensis 1 0 0 0 0 0 1 ? 0 1 1 1 0
suave 1 1 1 0 1 0 0 0 0 1 1 1 1
unicolor 1 1 1 0 1 0 1 ? 1 1 1 ? 0

0 – plesiomorphy; 1 – apomorphy; ? unknown character. Data were obtained basing on the present study, unpublished observations and
the following references: Hebard (1916), Rehn and Hebard (1927), Rocha e Silva Albuquerque (1954, 1955, 1958, 1964ab, 1967) and
Bonfils (1975).
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derived species (in spite of its large size with forewing
length 12 mm).

To summarise, C. labandeirai has palp identical with
C. piraiensis (synapomorphy) (nearly identical with C.
fontesi), pronotum identical with females of C. suave
(plesiomorphy) and forewing coloration identical with
C. fontesi and similar to C. piraiensis (synapomorphies).
Thus, the most related living taxon appears C. piraiensis
from Brazil.

The cluster analysis (Fig. 1) and the consensus tree of
the parsimony analysis (Fig. 2) reveal results comparable
with the empiric observation, but the relation of C. suave
and C. belenensis appears artificial.

Generally, variation within the genus includes diverse
variations in the combinations of all studied characters
(see Table 1) except for hindwing (with an exception of
coloration, hindwing venation is principally identical in
all living representatives – variable only in the number of
veins in RS area), CuA (simple in all extant species) and
colored costa of C. labandeirai. The conservative pattern
of hindwing (with unmodified radial area [most signif-
icantly involved in flight], and more similar to that of
Supella and primitive Symploce) in the earliest C. laban-
deirai infers the strong selection due to active flight (and
elongated habits) in all living Cariblattoides. It is notable
that extinct C. labandeirai has the hindwing radial area
(most significantly involved in flight) unmodified, and is
more similar to that of Supella and primitive Symploce.

The present species can be more easily identified than
other undescribed species – it is very distinct morpho-
logically and as such is easily determinable (in contrast
to most other species at the locality, which can be con-
fused according to the preservation of body only, and as
such belong to indetermined specimens). Otherwise the
preservation is standard (with an exception of the holo-
type which is the only specimen at the locality with both
wings visible), and even in these completely preserved
specimens, venation is indistinct due to overlap with body
structures.

All specimens have size and coloration within normal
intraspecific variability range as the type species and thus
very probably belong to a single biological species. Nev-
ertheless, a closely related taxon due to eventually belong-
ing to slightly different layers cannot be excluded. This is
a general problem of palaeoentomology and authors are
not aware of any larger type series which would not face
this problem. Thus the material is included in the type
series, clearly representing the same morphospecies, but
eventually not the biological species.

The presence of a derived living genus in the Eocene
suggests the radiation of newly evolved living genera
after the Paleocene/Eocene boundary must have been ex-

tremely rapid (it indicates that nearly all living genera
– even such advanced ones as Cariblattoides – evolved,
speciated and radiated within 5 Ma at most). The earliest
representative of such a derived genus, the present C. la-
bandeirai cannot be considered more primitive than most
of the living species. Radiation but also origination of
modern genera of cockroaches thus could be associated
with the thermal maximum (PETM) and massive inva-
sions of tropical elements polewards – into unoccupied
habitats.

Conclusions

• Cariblattoides labandeirai sp.n. was a common
species in the Eocene assemblage of the Green River.
Nevertheless, according to taphonomic advantages,
13 of 289 identified cockroaches may be a little over-
estimated figure compared to other species.

• It was a rather advanced taxon within the genus,
apomorphic in 8 of 13 characters, with only two
significant plesiomorphies (dichotomized forewing
CuA and branched hindwing R1).

• Most closely related living species is C. piraiensis
from Brazil.

• The presence of this derived blattelid genus during
the Eocene indicates the radiation of most living
cockroach genera must have taken place in a short
time interval near the Palaeocene/Eocene boundary.
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