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ABSTRACT

The first biological inclusion in
Cretaceous (Cenomanian) amber from
Texas (USA) is here documented. Most
of the Cretaceous ambers with biolog-
ical inclusions are from Europe (Spain,
France) and Myanmar (Asia). Although
the coleopteran here reported is
microscopic and incomplete, it pre-
serves enough morphological details
to be identified as a member of the
Family Ptinidae Latreille, 1802. This
antecedent is significative and reveals
the potential of this Cretaceous amber
to contain more diverse bioinclusions,
since the paleoenvironment suggested
by the sediments that contain the
amber and the ecological affinity of
recent representatives of the Ptinidae
suggest a humid forest near an estuary,
associated to deltaic plain deposits.
Este hallazgo representa la inclusion
biologica en ambar mas antigua en las
Americas.

Keywords: Coleoptera, Ptinidae,
Cenomanian, fossil resin.

RESUMEN

Se documenta la primera inclusién bioldgica
en dmbar del Cretdcico (Cenomaniano) de
Texas (EUA). La mayoria de los depdsitos
de dmbar del Cretdcico con inclusiones son
de Europa (Espafia y Francia) y Myanmar
(Asia). Aunque el coledptero aqui repor-
tado es microscipico e incompleto, preserva
Suficientes caracteres morfologicos para ser
wdentificado como un miembro de la Familia
Plinidae Latrelle, 1802. El presente estudio
es significativo y revela el potencial de este
dmbar del Cretdcico que podria contener
bioinclusiones mds dwersas, dado que el
paleoambiente que sugieren los sedimentos
que contienen el dmbar y la afinidad ecold-
gica de representantes actuales de Phinidae,
son evidencia de un bosque hiimedo asociado
a un estero, en la cercania de la planicie
deltdica. This finding represents the oldest
inclusion in amber in the Americas.

Palabras clave: Coleoptera,
Ptinidae, Cenomaniano, resina

fosil.
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1. Introduction carbonaceous clays to fine sands. The amber clasts

INTRODUCTION

A
o
2
£
©
v
S
o
(7]
vl
©
e
[
LSy
Y]
v
©
x
U
[t

The first amber-bearing locality has been recently
found in North Central Texas (Friedman et al.,
2017; 2018) (Figure 1). Subsequent studies of the
outcrop assigned the sediments to the Woodbine
Group (non-marine Dexter Member) based on
stratigraphic, sedimentologic and palynologic data
gathered at the locality. The Woodbine Group is
an economically important sedimentary unit since
it forms significant hydrocarbon reservoirs in the
East Texas Basin (Stephenson, 1952). The sedi-

ments in the Dexter member are non-calcareous,

(including the piece containing the first bio-in-
clusion herein described), were found irregularly
distributed on a matrix of finely disaggregated
charred wood (fusain). This carbonaceous bed
is 15 cm in thickness and has a lateral extent of
about 6 feet but is discontinuous in nature. Field
work is still in progress and the maximum extent
has not yet been determined (Figure 2).

The Texas amber has been chemically charac-
terized by “C and 'H NMR spectroscopy, FT-IR,
and GC/ MS. These studies assigned the Texas
amber to Group A based on the NMR classifica-
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m Location map of the study area in North Central Texas, USA. Modified from Friedman et al. (2018).
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tion of Lambert ¢ al. (2008) which is equivalent
to Class 1b based on the GC/MS and Py-GC/
MS classification of Anderson et al. (1992). The
botanical source that produced the Texas amber
is considered to have been a conifer (Friedman e
al., 2018). Further studies indicated a member of
the Pinaceac family (Dai et al., 2020). Palynological
work at the locality revealed that the paleoflora was
composed for the most part of conifers and ferns
(among them Piuspollenites, Deltoidospora). The
palynomorphs suggest the presence of a swampy
area with nearby conifers and a likely understory
of large numbers of ferns.

The palynomorph assemblage, kerogen analy-
sis and sedimentological data indicate a non-ma-
rine, fluvial/deltaic environment. The Woodbine
Group is a Genomanian age unit of the Late Cre-
taceous. Its age (90-100 Ma) was established based
on the presence of the ammonite Conlinoceras
tarrantense (Kennedy and Cobban, 1990). Based
on stratigraphic, sedimentologic, and palynologic
data gathered at the locality under study, the age
of the Texas amber is assigned to the lowermost
Upper Cretaceous (Early Cenomanian) (Friedman
et al., 2018). The first biological inclusion was
observed microscopically in 2017 by one of us
(V.E) after examining hundreds of amber pieces.
It was preliminary reported two years later (Fried-
man et al., 2019). Other than this, only bacteria
and fungi have been tentatively identified in the
Texas amber (Girard V. pers. comm.).

degree of variation throughout the Cretaceous.
Angiosperms were present in Early Cretaceous
plant communities and by Late Cretaceous they
were typically a dominant element. As described
in the introduction, the Texas amber occurs in
association with charcoalified wood. In view of
the worldwide presence of charcoal in Cretaceous
deposits (Bond and Scott, 2010) the evidence of
combustion isn’t surprising. This phenomenon
appears to be related to botanical changes. Early
angiosperms were short-statured weedy plants that
produced an understory more susceptible to com-
bustion compared to the conifer forest. However,
this fuel load produced fire intensities that could
trigger crown fires in the adjacent forest, resulting
in early successional communities that favored rap-
idly growing angiosperms (Belcher and Hudspeth
2017).

Wildfires may have thus been a contributor
to the increasing dominance of flowering plants
in late Cretaceous forests. Microscopic examina-
tion of the fossilized wood samples collected at
the locality where the Texas amber was found
revealed the presence of charcoalification. Exte-
rior surfaces of charcoalified wood present a fine,
silky luster and a granular texture that is visible
at high magnification. This charcoal formation is
characteristic of slow-burning fires where oxygen
levels are too low to allow complete combustion.
Instead, elevated temperatures cause the escape
of water and other volatiles from the wood, and
reduction of organic matter to pure carbon. It
was also noted that in some specimens observed
under the SEM, the apparent absence of conduc-
tive vessels suggests that the fossil wood is from a
gymnosperm.
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Texas Cretaceous amber
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The low density of charcoal allows fragments to
be readily transported by moving water, and it
is likely that the amber-bearing sediments were
transported by streams from the original habitat
area. This hypothesis is supported by the presence
of well-rounded sand grains incorporated within
the charcoal matrix. The high organic content
and fine particle size of the sedimentary material
suggests that the final destination was a paludal
(e.g., a swamp or marsh). This sediment may rep-
resent an accumulation of material derived from a
single source, or from multiple streams. The latter
possibility is perhaps supported by the presence of
amber and charcoalified wood in the same stra-
tum, because the ancient resin would have been
susceptible to combustion.

Alternately, the amber may have come from
a plant that survived in a forest where only some
of the trees perished in a fire. The uncertainty is
a result of the fact that amber and charcoal are
both relatively buoyant, facilitating fluvial trans-
port. The Dexter member sediments where the
Texas amber was found are believed to have been
deposited on the flood plains of streams flowing
seaward across a coastal plain in early Upper Cre-
taceous and in fresh- water lakes and lagoons on
the coastal plains (Stephenson, 1952).

3. Materials and methods

The piece of amber containing the bioinclusion
under study was found in the Dexter Member
of the Woodbine Group (lowermost Upper
Cretaceous, early Cenomanian) in Grayson Co.
North Central, Texas, USA. It measures 12 mm
length, 8 mm width and 1 mm in thickness of
dark yellow translucent amber. The repository of
the material is the Friedman-Constantino amber
collection, where it has an inventory number of
FFC-RC-0156.

The amber piece containing the biological
inclusion was worked with fine sandpaper and
polished with Brasso®. The thickness of the small
piece was controlled by looking under an Ameri-
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can Optical stereo microscope. The final images
were taken with a Zeiss digital camera adapted
to a Zeiss Axiozoom. V16, with a PlanNeofluar Z
2.3x objective. The images were taken in series
to be processed with Helicon Focus 8, and then
edited with Adobe Photoshop Elements 2.0. The
classification follows Bouchard et al. (2011).

4. Systematic palaeontology

Order Coleoptera Linnacus, 1758
Suborder Polyphaga Emery, 1886
Series Bostrichiformia Forbes, 1926
Superfamily Bostrichoidea, Latreille, 1802
Family Ptinidae Latreille, 1802
Gen. et sp. indeterminate
Figure 3

Description. Body ovate, slightly longer than
wide (0.95 x 0.74 mm), brown, pubescent. Head
incomplete, hypognathous and apparently
retracted into pronotum; in ventral view, a rela-
tively large hole (0.16 x 0.17 mm) is visible at its
apex. Antenna filiform. Pronotum with convex
apical margin. Fach elitron has eight striae with
two rows of clear decumbent setac.

Precoxae, mesocoxac and metacoxac are
visible, with one metafemur and five abdominal
sternites.

Comments. The oldest representatives of
Ptinidae are known from mid-Cretaceous Bur-
mese amber (Li et al., 2023; Bukejs and Alekseev,
2015). The Cenozoic record for the family is rich,
specially for the palacofauna of the Baltic amber,
where 53 species have been described (Bujeks ez al.
2021, 2018, 2017; Hava and Zahradnik, 2020; Li
etal.,2023).

Ecology. Individuals are associated to dead
branches and twigs of various trees, and some-
times flowering shrubs. Some members of the
family are wood borers and many species feed on
accumulated dried animal or plant material of
some form (Philips and Bell, 2010).
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5. Discussion

Some of the visible features in the specimen are
typical of members of Ptinidae (e. g. Anobiinae),
like the strongly convex shape, the short length,
deflexed head inserted into prothorax, deeply
covered by pronotum and elytral setae (Philips,
2002). The oldest record of Ptinidae is shared

now with a previous one from Cenomanian
amber of Myanmar (Bukejs and Alekseev, 2015;
Lietal, 2023).

The report of Cretaceous amber with bio-
logical inclusions from the Americas represents
a significant contribution to the study of fossil
biological inclusions, since the most famous
amber-bearing lithostratigraphic units are those

leaf venations?

pmnotun;\ y

elytra

\ .
mesocox’a\

precoxa

A. Piece of Cenomanian amber from Texas, found along the studied sample, showing posible venations of leaf. B. Amber

piece including the small Ptinidae here reported. C. Dorsal view of specimen, showing right antenna, pronotum and elitra covered
by pubescence. D. Close-up to elitra, showing striae and pubescence. E. Ventral view showing head basis, precoxa, mesocoxa and
abdominal sternites. F. Same view but in different angle to show metacoxa and metafemur. G, Close-up of same view to show precoxa,
mesocoxa, metacoxa and metafemur).

DISCUSSION
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Cenomanian &

1

96 Ma

from the Oligocene-Miocene of Dominican
Republic and the early Miocene of Chiapas,
Mexico (Solérzano-Kraemer, 2010; Serra-
no-Sanchez et al., 2016).

Although the insect here reported might repre-
sent a transported corpse that got embedded into
the fresh resin, the potential to find more terrestrial
arthropods in this Cenomanian amber is evident
and calls for more intense collection of amber pieces
of diverse sizes, since here we demonstrate that the
included organisms can be nearly microscopic but
with diagnostic features to be reported.

6. Conclusion

The first biologic inclusion in Cretaceous (Geno-
manian) amber is documented as an incomplete
specimen of the coleopteran Family Ptinidae.
Previous studies indicate a possible estuary during
Cenomanian times, near a deltaic plain envi-
ronment of the coast of what it is now N Texas
(Figure 4), where the amber was deposited. Coni-
fers were the producer of the resin, according to
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m Approximate location of amberiferous area during Cenomanian in what is now North Central Texas. Reproduced with
authorization of Ron Blakey.

previous reports. The incomplete specimen might
have been an incomplete corpse, incorporated
into the resin, since if it was a living coleopteran,
at least some legs might have been preserved. The
absence of the head is an unfortunate detail, due
to the breaking of the small piece, just ahead the
pronotum.

This finding represents the potential of the
Texas amber to preserve other biologic inclusions
in what is, until now, the oldest amber with arthro-
pod inclusions in the Americas.
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