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a b s t r a c t

A new genus and species of tetrablemmid spider, Electroblemma bifida n. gen. et sp., is described, from
two adult males found in Upper Cretaceous (Cenomanian) amber of Myanmar. The genus is distinguished
by its enormous dorsal carapace projection and highly modified chelicerae. The new genus is referred to
the tribe Tetrablemmini within the subfamily Tetrablemminae. The presence of a relatively derived
tetrablemmid on the south-east Eurasian continent during the Late Cretaceous suggests that the family
was already well diversified in tropical rainforests at this time.

© 2016 Elsevier Ltd. All rights reserved.
1. Introduction

The tiny (0.5e4 mm), heavily armoured spiders of the family
Tetrablemmidae, with 31 extant genera and 161 species (World
Spider Catalog, 2016), are found in moss and leaf litter in tropical
rainforest, as well as in crevices and caves. Members of the family
are widespread throughout tropical and subtropical regions, and
are particularly diverse in south-east Asia. Tetrablemmids are
ecribellate, haplogyne spiders with a well developed cheliceral
lamina, six eyes or fewer or none, three tarsal claws situated on an
onychium, and with an abdomen bearing dorsal, ventral and lateral
scuta (Jocqu�e and Dippenaar-Schoeman, 2007). They appear to be
close to the long-legged and unarmoured Pholcidae; they are
distinguishable from Oonopidae by the presence of only a single
row of teeth on the paired claws; from Dysderidae by their smaller
size, scutate abdomen, and in having three claws; and from Capo-
niidae by the absence of anterior median eyes (Shear, 1978).

Tetrablemmids are divided into two subfamilies (formerly
considered separate families): Tetrablemminae and Pacullinae. The
niversity of Kansas, 1475 Jay-
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former are very small (0.8e2 mm), with much reduced respiratory
organs, curious projections on the male chelicerae, and they lack
sternal apophyses. Pacullinae are larger (4e10 mm), have fully
functional respiratory organs, lack projections on the male chelic-
erae, and bear apophyses on the sternum (Shear, 1978).

Fossil tetrablemmids are known only from amber: from
Miocene Dominican amber ?Monoblemma spinosum Wunderlich,
1988; from Eocene Baltic amber Balticoblemma unicorniculum
Wunderlich, 2004; and from Cretaceous Myanmar amber Bicorno-
culus levis Wunderlich, 2015, Eogamasomorpha nubila Wunderlich,
2008, ?E. clara Wunderlich, 2015, Eoscaphiella ohlhoffi
Wunderlich, 2011, Praeterpaculla armatura Wunderlich, 2015,
P. biacuta Wunderlich, 2015, P. dissolata Wunderlich, 2015,
P. equester Wunderlich, 2015, P. tuberosa Wunderlich, 2015, Saeto-
soma filiembolus Wunderlich, 2012, and Uniscutosoma aberrans
Wunderlich, 2015. All except Praeterpaculla belong in
Tetrablemminae.

Here, we describe a new genus and species of tetrablemmid
(Tetrablemminae) from Cretaceous amber of Myanmar. The new
genus most closely resembles the extant, troglobitic Sinamma Lin&
Li, 2014, but differs in having an enormous dorsal projection on the
carapace of the adult male and more complexly modified chelic-
erae. Sinamma and the new genus fall within the tribe Tetra-
blemmini in the subfamily Tetrablemminae. The presence of a
relatively derived tetrablemmid in the south-east Eurasian
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continent during the Late Cretaceous, together with other tetra-
blemmids known from the Burmese fauna, implies that the family
was already well diversified in tropical rainforests at this time.

2. Material and methods

The specimens occur in Myanmar amber (burmite), which
comes from Kachin (Hukawng Valley) of northern Myanmar,
approximately 10 km south-west of the village of Tanai
(Cruickshank and Ko, 2003). Once thought to be of Eocene age, it
was later realized, based on palynology and ammonoids and insects
preserved in the amber, that burmite is later Albian to Cenomanian
in age. Considering other factors (e.g. the near-shore marine envi-
ronment, the burmite-bearing sediments and volcanic clasts), later
workers established an age of earliest Cenomanian
(98.79 ± 0.62 Ma) for the deposit (Cruickshank and Ko, 2003; Shi
et al., 2012). A summary of the geological setting can be found in
Ross et al. (2010, and references therein). The specimens, currently
housed in the Key Lab of Insect Evolution and Environmental
Changes at the College of Life Sciences, Capital Normal University,
Beijing (CNU), will eventually be deposited in the Three Gorges
Entomological Museum, Chongqing (specimens available for study
by contacting DR or WZ).

The specimens are preserved in cut cabochons of amber; BU-
001725 is in a piece measuring approximately 19 mm � 6 mm
cut from the centre of a cabochon, and BU-001505 is in a half
cabochon measuring approximately 10 mm � 5 mm. In the amber
are various fragments of organic detritus, and bubbles clinging to
the specimens which obscure some of the morphology. Because of
the obscuring bubbles and debris, in order to get a complete view of
the animals, they were observed, drawn, and photographed (as
necessary) from different angles and with different lighting.

The specimens were studied and photographed using Leica
M165C andM205C stereomicroscopes with Canon EOS 5DMkII and
MkIII cameras attached. Photographs were captured using DSLR
Assistant software (www.kaasoft.com) on an Apple MacBook Pro
computer. Photographs were taken under incident and/or trans-
mitted illumination, as appropriate. Sharper focus was achieved by
merging a stack of images using Photoshop CC (see Selden, 2014 for
details). Final drawings were made from the photographs and
pencil drawings (made with a camera lucida attachment to the
M205C microscope) with Autodesk Graphic (www.graphic.com).
Note that, due to the three-dimensional nature of amber-preserved
specimens, appendage measurements are difficult to obtain
because podomeres may lie at an angle to the viewer. Hence,
contrary to the usual practice for compression fossils in which
measurements of left and right appendages are averaged, the larger
of these two measurements, and of both specimens, is recorded.
Even so, measurements of appendages must be considered as
approximate. Lengths and widths of body, carapace, and opistho-
soma are from BU-001725 which is less distorted than BU-001055
(see below). All measurements are in mm.

Morphological terms follow Shear (1978). Abbreviations: I, II, III,
IV, leg numbers; a pl, anal plate; b, bulb; b l, book lung; cx, coxa;
d pl, dorsal plate; em, embolus; fe, femur; L, length; lb, labium; l pls,
lateral plates; mt, metatarsus; p, pedicel; p pl, pulmonary plate; pa,
patella; pa pl, preanal plate; Pd, pedipalp; pg pl, postgenital plate;
st, sternum; ta, tarsus; ti, tibia; tr, trochanter; W, width.

3. Morphological interpretation

The two specimens differ somewhat, in that the dorsal carapace
projection is pointed posteriorly in BU-001725, with its tip nearly
touching the opisthosoma, whereas in BU-001055 the projection is
upright. This difference can be explained by specimen BU-001725
appearing to be generally more wrinkled and deflated (presum-
ably dehydrated), thus causing some distortion. Apart from this
difference in appearance of the projection, the other effect of the
preservation is to foreshorten the appearance of the carapace in
dorsal view in BU-001055; thus, body measurements are given for
BU-001725.

In other tetrablemmid males which bear a dorsal projection on
the carapace (e.g. Sinamma Lin & Li, 2014), the eyes are situated on
the projection. Therefore, we surmise that our fossil had its eyes
situated there as well, but preservation is too poor in this region to
see them. No eyes can be seen elsewhere on the carapace. Because
of distortion of the specimens, the more sclerotized parts, such as
the opisthosomal plates, are generally intact, while less sclerotized
organs, such as the pedipalp bulb, have lost there life shapes. It is
likely that the bulb was generally bulbous in life, but now appears
somewhat rectangular.
4. Systematic palaeontology

Family Tetrablemmidae O. Pickard-Cambridge, 1873
Subfamily Tetrablemminae O. Pickard-Cambridge, 1873

Genus Electroblemma n. gen.
(LSID urn:lsid:zoobank.org:act:E2B29129-678A-4118-A3C4-
1D1D0D0DE041)
Type species: Electroblemma bifida n. sp.

Derivation of name. From Greek elektron, amber, referring to the
matrix in which the fossils occur; and blemma, appearance, a
common suffix for tetrablemmid spiders.
Diagnosis. The adult male of this genus differs from others in the
Tetrablemminae by: the very long dorsal projection on the cara-
pace, with a bifid tip and likely bearing eyes; the complex anterior
horn, with a bifid tip, on the chelicerae; and modifications to the
first leg in the form of paired thorns on the distal tibia and a
proximally directed thorn on the proximal metatarsus.

Electroblemma bifida n. sp.
(Figs. 1e3)
(LSID urn:lsid:zoobank.org:act:0FD4F7F5-D462-4826-9B9A-
DF3017F8044A)

Derivation of name. From Latin bi-, doubly, and fida, from findere, to
split, referring to the carapace projection with its bifid tip.
Diagnosis. As for the genus.
Type series. Holotype BU-001055, adult male; Paratype BU-001725,
adult male, currently housed in the Key Lab of Insect Evolution and
Environmental Changes at the College of Life Sciences, Capital
Normal University, Beijing (CNU); they will eventually be deposited
in the Three Gorges Entomological Museum, Chongqing (specimens
available for study by contacting DR or WZ).
Type locality. Kachin, Hukawng Valley, Myanmar.
Stratigraphic horizon. Upper Cretaceous (lowermost Cenomanian).
4.1. Description

Body L (front of carapace to tip of spinnerets) 1.58. Cuticular
sculpture generally rugose; pitted on dorsal opisthosoma; some-
what wrinkled on anterior part of carapace and adjacent to base of
dorsal projection; pustulose on sternum, ventral opisthosomal
plates, and proximal podomeres; body and legs setose; setae large,
curved on legs, lacking macrosetae. Carapace L 0.70, W 0.30 (L/W
ratio 2.30), elongate suboval in outline but constricted somewhat c.
1/3 of length from anterior, with slightly converging lateral sides
towards straight anterior border. Dorsally, an enormous projection
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(L 0.40) arising from approximately mid-length of carapace,
directed upwards, narrowing upwards to a subrectangular distal
inflation (probably bearing eyes) with pair of small horns at distal
tip (Figs. 1A, B, 2C, D, 3A, B). Sternum L 0.39,W 0.30 (L/W ratio 1.29),
scalloped laterally with protrusions between coxae. Labium sub-
semicircular in outline, wider than long, L 0.07, W 0.10 (L/W ratio
0.65). Chelicera L (inc. horn) 0.33; fang basal; proximal part of
Fig. 1. Electroblemma bifida n. gen. et sp. from Upper Cretaceous Myanmar amber. Holotype
view, dark gray areas are bubbles; C, ventral view, see Fig. 1D for explanation; D, explanato
chelicera subrectangular, bearing curved spine directed ventrally;
horn projecting beyond proximal part, narrowing distally, with
prolateral projection and bifid tip (Fig. 2A, D). Pedipalp podomere
lengths: cx 0.08, fe 0.25, pa 0.10, ti 0.21, ta (exc. bulb and embolus)
0.11, bulb and embolus 0.31; tibia expanded, subovoid; tarsus
(cymbium) short, bearing long macrosetae dorsally; bulb large,
with long, scimitar-like embolus (Figs. 1C, D, 2A, 3C, D).
BU-001055. A, dorsal view, see Fig. 1B for explanation; B, explanatory drawing, dorsal
ry drawing, ventral view. Scale bars represent 0.5 mm.



Fig. 2. Electroblemma bifida n. gen. et sp. from Upper Cretaceous Myanmar amber. Holotype BU-001055. A, ventral view of anterior, showing chelicerae, pedipalps and leg I, see
Figs. 1D, 2D for explanatory drawings; B, ventral view of opisthosoma, see Fig. 1D for explanatory drawing; C, detail of carapace horn with subrectangular distal inflation with pair of
small horns at distal tip, possibly bearing eyes; D, diagram of taxonomically important features of prosoma, viewed from left dorsolateral aspect: carapace with dorsal projection
likely bearing eyes (light gray), chelicerae with bifid anterior horn (medium gray), leg I with paired thorns on tibia and proximally directed thorn on metatarsus (dark gray),
(pedipalp in white).
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Leg formula 4213; legs not greatly different in length. Leg I cx
0.15, fe 0.59, pa 0.17, ti 0.44, mt 0.22, ta 0.20, total (feeta) 1.58;
femur slightly sinuous, tibia bearing pair of thorns on prolateral and
retrolateral surfaces c. 0.75 from proximal end, metatarsus bearing
proximally directed thorn on prolateral surface c. 0.3 from proximal
end (Figs. 1C, D, 2A, 3C, D). Leg II cx 0.15, fe 0.55, pa 0.17, ti 0.39, mt
0.35, ta 0.30, total (feeta) 1.68. Leg III cx 0.15, fe 0.45, pa 0.15, ti 0.28,
mt 0.31, ta 0.23, total (feeta) 1.43. Leg IV cx 0.15, fe 0.49, pa 0.12, ti
0.51, mt 0.44, ta 0.28, total (feeta) 1.81.

Opisthosoma L (inc. spinnerets) 0.93, W 0.52 (ratio 1.79), sub-
oval in outline, bearing dorsal plate, three lateral plates on each
side, ventrally an anterior pulmonary plate (L 0.39, W 0.40, L/W
ratio 0.98), followed by postgenital plate (L 0.08, W 0.31, L/W ratio
0.26), preanal plate (L 0.23, W 0.28, L/W ratio 0.82), and anal plate
(L 0.13, W 0.15, L/W ratio 0.87) forming ring around spinnerets and
anal tubercle (Fig. 2B).

Female unknown.
5. Discussion

Shear (1978) divided the Tetrablemmidae (at that time consid-
ered sister family to Pacullidae) into two subfamilies: Brignolielli-
nae and Tertablemminae. Lehtinen (1981) recognized Pacullinae
and Tetrablemminae as subfamilies of Tetrablemmidae, and
divided the subfamily Tetrablemminae into five tribes: Ablemmini,
Brignoliellini, Fallablemmini, Mattini, and Tetrablemmini on a va-
riety of characters, including eye patterns, male pedipalp bulb
shape, and female internal vulval plate shape. Both Shear (1978)
and Lehtinen (1981) provided cladograms of their hypotheses,
but only recently have Tong and Li (2008) attempted a phylogenetic
study of the family using parsimony. Their cladogram had low
bootstrap support, but did reveal Tetrablemminae to be a mono-
phyletic subfamily, and their clades corresponded quite closely to
Lehtinen's five tribes. However, while Lehtinen had Fallablemmini
as his most plesiomorphic clade, Tong and Li (2008) recovered it as



Fig. 3. Electroblemma bifida n. gen. et sp. from Upper Cretaceous Myanmar amber. Paratype BU-001725. A, dorsolateral view, see Fig. 3B for explanation; B, explanatory drawing,
dorsolateral view; C, ventral view, see Fig. 3D for explanation; D, explanatory drawing, ventral view. Scale bars represent 0.5 mm.
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sister to Mattini as the twomost derived clades, albeit based on few
characters. Their cladogram can be summarized here (using
Lehtinen's (1981) tribes): (Brignoliellini (Bacilemma (Ablemmini
(Tetrablemmini (Fallablemmini, Mattini))))).

The new genus Electroblemma is referred to the family Tetra-
blemmidae on the basis of the characteristic armoured opistho-
soma and the male modifications of the carapace and chelicerae. Its
small size, the opisthosomal plate pattern, and the male modifi-
cations place the new genus firmly within the subfamily Tetra-
blemminae (see Shear (1978) and Lehtinen (1981) for additional
characters separating these subfamilies). Within this subfamily, the
new genus shows most affinity with the Tetrablemmini. Characters
that can be seen in the fossil which are consistent with this tribe, as
proposed by Lehtinen (1981), include: ocular area modified in
males, male chelicerae modified, plates with a reticulate ornament,
and modified tibia and metatarsus in male leg I.

Electroblemma is closest to the modern genus Sinamma,
described recently from caves in south-west China (Guangxi,
Hainan) (Lin and Li, 2014). Similarities between the genera are that
both bear a long, dorsal, carapace projection, a large cheliceral horn,
and modified first legs. However, in Sinamma, the carapace rises
more gently towards the projection, which is more akin to a large
thorn (Lin and Li, 2014, fig. 1G, E), whereas in Electroblemma the
carapace is rather flatter and the projection rises quite dramatically
from its dorsal surface and bears a distal inflation (Fig. 2D). Eyes are
situated at the base of the projection in Sinamma and, while no eyes
can be seen in the fossil, they are assumed to be at the top of the
projection. The cheliceral horn in Sinamma, though large, lacks the
bifid tip, and the chelicera does not show an additional prolateral
extension, seen in the fossil. The first leg in Sinammamales shows an
inflated tibia bearing a pair of projections (prolateral and retrolateral
at the same distance from the base), and a proximally directed
projection near the base of the metatarsus (Lin and Li, 2014, fig. 2C,
D, E). These leg I modifications are remarkably similar to those of
Electroblemma except that the metatarsal projection appears to be
on the prolateral surface in the fossil genus. The shapes of the
labium, sternum, and ventral opisthosomal plates are very similar in
both genera. In the pedipalp, the embolus shows a sharper distinc-
tion from the bulb in Electroblemma than in Sinamma.

Lin and Li (2014) compared their newgenus Sinamma to Shearella
Lehtinen, 1981 and Gunasekara Lehtinen, 1981, which show similar
cheliceral horns, pyriform bulb, and modified leg I in the males, and
separated these genera on other characters. As an example of the
similarity, Shearella sanya Lin& Li, 2010 was assigned to Shearella by
Lin & Li (2010), then transferred to Sinamma by Lin & Li (2014), but
returned to Shearella by Sankaran& Sebastian (2016). Electroblemma
appears to lie somewhere among these genera, of which at least
Gunasekara and Shearella form a small clade together with Mari-
blemma Lehtinen, 1981 in the analysis of Tong and Li (2008).
Members of this clade were originally described from Indian Ocean
islands, but Shearella and Sinamma are now known from India and
China. Thus, the fossil genus lies within a fairly derived clade (Tet-
rablemmini; possibly within the clade of that tribe including
Gunasekara and Shearella) within the Tetrablemminae.

Electroblemma differs from the other Burmese amber tetra-
blemmines by its characteristic carapace projection, which is ab-
sent from the described genera. All the tetrablemmids named by
Wunderlich (2008, 2011, 2015) are described from adult males;
he has recognized females in the Burmese amber material, but not
related them to the males. The present authors have in their
possession two more adult male tetrablemmids, too poorly pre-
served for identification but not congeneric with Electroblemma.
Clearly, this family was common and diverse in the Cretaceous
amber forest of Myanmar.
The similarity to the modern Chinese cave genus Sinamma does
not imply that Electroblemma was also troglobitic. Many tetra-
blemmids live on or under bark (especially Tetrablemmini:
Lehtinen, 1981), which is where they are most likely to be engulfed
in flowing tree resin, rather than in a cave. Tetrablemmid webs are
not well known, but those which have been described are small
sheets among leaf litter (Tetrablemminae: Lehtinen, 1981; Burger
et al., 2006) or in crevices in rocks, beneath stones or on earth
banks (Pacullinae: Schwendinger, 1989, 2013). Presumably, crevices
in bark would also be acceptable. However, it is most likely that the
adult males described here would have been out and about
searching for females, rather than confined to a web, when they
were engulfed in the resin.

TheMyanmar amber locality lies within theWest Burma terrane
(Broly et al., 2015), which was considered to have rifted off from
northwest Australia in the Late Jurassic (156 Ma) and drifted
northwards, finally colliding with the Eurasian marginal Sibumasu
terrane at around 80 Ma (Heine and Müller, 2005; Seton et al.,
2012). If this scenario is correct, then the amber forest bearing
the biota, including the tetrablemmid, was living on an island at the
time (99 Ma) which had separated from Australia some 75 million
years earlier. However, more recent ideas of Metcalfe (2013), based
on data from Oo et al. (2002), suggested that the West Burma
terrane formed part of a continent which separated from Australia
in the Devonian as the Paleo-Tethys Ocean opened, and had
collided with Eurasia (including the North and South China blocks)
by Jurassic times. In the latter scenario, it could be argued that
tetrablemmids and their ancestors can be traced back to the
Devonian period. However, the oldest known spider comes from
the Carboniferous (early Pennsylvanian, 315 Ma) of Russia (Selden
et al., 2014), and the oldest araneomorph spiders are known from
the Triassic of South Africa and Virginia (Selden et al., 1999); i.e.
nowhere near the position of theWest Burma terrane. Therefore, an
alternative suggestion is that tetrablemmids may have spread onto
the docking terrane from Eurasia sometime between Jurassic and
mid-Cretaceous times.
6. Conclusions

The new genus and species of tetrablemmid spider, Electro-
blemma bifida n. gen. et sp., from Upper Cretaceous (Cen-
omanian) amber of Myanmar is distinguished by its enormous
dorsal carapace projection and highly modified chelicerae. These
features distinguish it from extant relatives such as Sinamma Lin
& Li, 2014 and other members of the Tetrablemmini tribe of
Tetrablemminae. This tribe consists of relatively derived mem-
bers of Tetrablemmidae, found in south-east Asia today. The most
likely palaeobiogeographic scenario is that tetrablemmids
invaded the West Burma terrane after it docked with south-east
Eurasia in the Jurassic and diversified in the tropical forests of
Cretaceous times.
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