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A gigantic marine ostracod 
(Crustacea: Myodocopa) trapped in 
mid-Cretaceous Burmese amber
Lida Xing  1,2, Benjamin Sames  3,4, Ryan C. McKellar5,6, Dangpeng Xi1,2, Ming Bai7 & 
Xiaoqiao Wan1,2

The mid-Cretaceous Burmese amber (~99 Ma, Myanmar), widely known for exquisite preservation 
of theropods, also yields microfossils, which can provide important contextual information on 
paleoenvironment and amber formation. We report the first Cretaceous ostracod in amber—the 
gigantic (12.9 mm) right valve of an exclusively marine group (Myodocopa: Myodocopida) preserved in 
Burmese amber. Ostracods are usually small (0.5–2 mm), with well-calcified carapaces that provide an 
excellent fossil record extending to at least the Ordovician (~485 million years ago), but they are rarely 
encountered in amber. The new specimen effectively doubles the age of the ostracod amber record, 
offering the first representative of the Myodocopa, a weakly calcified group with a poor fossil record. 
Its carapace morphology is atypical and likely plesiomorphic. The preserved valve appears to be either 
a moulted exuvium or a dead and disarticulated specimen, and subsequent resin flows contain forest 
floor inclusions with terrestrial arthropods, i.e., fragmentary remains of spiders, and insect frass. These 
features resolve an enigmatic taphonomic pathway, and support a marginal marine setting for resin 
production.

Ostracods are aquatic microcrustaceans, with a calcareous, bivalved shell (carapace) that can enclose the whole 
body and all appendages. Few Mesozoic to Recent taxa exceed 3 mm in size and these are termed ‘gigantic’ ostra-
cods, such as species of the living marine planktonic genus Gigantocypris (subclass Myodocopa, up to around 
30 mm), or of the non-marine genus Megalocypris (subclass Podocopa, 5–8 mm in size). Owing to their common-
ness, carapace calcification, and several moulting stages, ostracods have an excellent fossil record—among the 
best of any arthropod group. They are known from at least the Ordovician to Recent, and today ostracods inhabit 
virtually all aquatic environments at all depths. Modern habitats include both marine and non-marine waters, 
extending to include aquifers and hot springs: some species are even adapted to semi-terrestrial habitats, such as 
forest leaf litter or life between sediment grains.

Reports of ostracods from amber are scarce to date, and all are from the Cenozoic (Eocene and Miocene). 
Thus far, only a few non-marine ostracod specimens have been reported from amber with partial soft-part pres-
ervation. Weitschat and co-authors first reported ostracod specimens in amber, and documented the ostracods 
found in Baltic amber near Kaliningrad, Russia (Eocene, estimated 42–54 Ma) to the genus-level (Cyclocypris)1–4. 
Recently, a complete female specimen of a new species of a different genus, Cypria kempfi, was described from 
another locality containing middle or upper Eocene Baltic amber in northeastern Germany5. The findings from 
Baltic amber have all been freshwater taxa, and are thought to have been captured by the resin of conifer trees 
belonging to Pinaceae, Sciadopityaceae, or Araucariaceae, living in temperate to subtropical conditions with a 
strong aquatic influence6.

A diverse ostracod fauna has also been reported from multilayered Miocene amber near Chiapas, Mexico7,8. 
Material from this deposit includes more than 500 specimens7 dominated by species of the brackish water genus 
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Thalassocypria and other taxa of the tribe Thalassocypridini, 262 specimens of which have very recently been ana-
lysed and described in detail8. These ostracods are associated with other aquatic crustaceans, such as amphipods, 
copepods, isopods, and tanaidids: detailed description and analysis of these assemblages are pending. Mexican 
amber is thought to have been produced by Hymenaea (Fabaceae), an angiosperm that was part of a mangrove 
forest in tropical dry conditions9. Beyond the few data on Eocene non-marine specimens from Baltic amber, and 
many Miocene specimens including brackish taxa, there are currently no data on marine, or brackish–marine 
ostracods, and none from the Mesozoic.

Ostracods and aquatic organisms in amber. Resin is immiscible with water and hardens rapidly in air, 
so the capture of aquatic organisms in fossil tree resin has presented a puzzle in amber deposits10,11. The tapho-
nomic pathway for inclusions of fully marine groups have been particularly difficult to explain. Previous records 
of aquatic animals in amber have been explained as the result of individuals being splashed up onto the resin of 
nearshore trees, or deposited there during flooding events (e.g., French Cretaceous amber12); isolated puddles of 
water drying out and the individuals having resin drop onto them, or being blown into the resin by winds (e.g., 
Baltic Eocene amber2); or even resin exuding near water-filled cavities within the trees, such as bromeliad micro-
habitats (e.g., Dominican Miocene amber13). Study of modern pine resins has indicated that the taphonomic 
pathway can be much less elaborate that these scenarios14. Trees adjacent to water have been observed releasing 
resin into the water, where it remains fluid enough to engulf both microscopic and macroscopic inclusions. This 
resin has some trapping bias towards larger and more motile arthropods, but it also has the ability to engulf water 
droplets with their own microscopic assemblages. The resin studied only began to polymerize strongly once 
exposed to air, leading to the suggestion that changing water levels played an important role in deposit formation 
for aquatic inclusions14. The effects of saltwater settings on polymerization remain to be examined in detail, as 
do the effects of variations in resin chemistry associated with the range of source plants to which amber deposits 
have been attributed.

Burmese amber. Based on biostratigraphic evidence (ammonites and palynomorphs), the Cretaceous amber 
deposits of Myanmar (Burmese amber) have been assigned a late Albian–Cenomanian age (~105 to 95 Ma)15. 
U-Pb dating of zircons from the volcaniclastic matrix of the amber has provided a refined age estimate of approx-
imately 98.8 ± 0.6 million years for the deposit16. This amber is thought to be the product of a conifer, perhaps 
belonging to the Cupressaceae or Araucariaceae, that lived in a moist tropical setting17,18. Burmese amber has 
become a focal point for fossil insect studies over the last twenty-five years17–19, providing important snapshots of 
evolution for the insect groups that dominate modern ecosystems. Over the last few years, this deposit has been 
mined on a scale that has made it an important new source for vertebrates with exceptional preservation20–24 and 
other taxa seldom preserved in amber. Here we expand the range of unusual taxa, by describing an enigmatic 
marine ostracod from the deposit.

Results
Specimen description. The ostracod specimen consists of a right valve (Fig. 1). The surrounding amber 
(specimen number DIP-V-17118) is an oblate piece, cut and polished to form a pendant by local artisans, meas-
uring 28 × 19 × 7 mm with a weight of 2.23 g (Figs 2C–D, 3).

The ostracod valve inclusion is thin, and preserved in the same fashion as organics in this deposit, with a 
translucent appearance. The valve is bursiform in lateral outline (pouch-shaped, 12.90 mm maximum length, 
~9.8 mm maximum height.), with broadly rounded anterior, posterior and ventral margins; however, the anterior 
margin looks somewhat narrower and more rounded than the posterior one. Anterior and posterior margins 
bear distinct processes, but the process is more distinct posteriorly (Fig. 1A–C). The dorsal margin appears to 
have been straight originally, but it has been strongly deformed and damaged by cutting and polishing of the 
surrounding amber.

Observation in transmitted light indicated most structural details for DIP-V-17118 (Fig. 1A–E). Anterodorsally,  
the valve exhibits a distinct anterolateral eye tubercle, which is visible as a strongly convex ovate spot anterior 
of the adductor muscle scar, homogenous yellowish-orange, and 0.85 mm in length and 0.68 mm in width. The 
tubercle differs clearly from the dark brown to black organic particles of insect frass (Fig. 1B), which have an 
irregular outline and pattern, and are situated adjacent to the specimen in a secondary resin flow. The valve sur-
face is punctate (maybe reticulate), with sharply delimited, round depressions arranged in nearly concentric rows 
parallel to the valve’s ventral margin. In transmitted light, the puncta appear to vary in shape (circular to elliptical) 
and size (0.57 to 0.86 mm in diameter, with some elongated to 1.06 mm). Puncta generally follow the pattern of 
concentric rows, which are occasionally interrupted by preservational artefacts. Based on the puncta visible, the 
total number estimated is between 200 and 300. Particularly along the ventral margin, the puncta appear elongate 
in lateral view, which is partially structural, but also partially an optical effect due to their orientation. Puncta 
are present but almost indiscernible, in the dorsolateral area. The anterior, posterior and ventral marginal areas 
exhibit fine and dense wrinkles, almost parallel to these margins (Fig. 1B–D), particularly anteriorly (Fig. 1D) and 
ventrally. However, the deformation effect of the wrinkles is minor; the puncta are not warped, except for com-
pressions along the more consolidated areas between the puncta parallel to the ventral margin. The outer selvage 
anteriorly, ventrally and dorsally appears strengthened through thickening, best visible under UV light (Fig. 1C). 
The dorsal margin is damaged and strongly deflected ventrally within the amber, lacking clear delimitation. In 
transmitted light, a round area of about 1.5–2.0 mm diameter is visible anterocentrally in the internal part of the 
valve; in this region, elongated, arcuate spots of about 0.2 mm width and up to 1.3 mm in length demarcate muscle 
scars arranged in a subparallel, concentric pattern.

In contrast to transmitted light, observation with incident ultraviolet (UV) light (Fig. 1C) suggests a more 
regular, almost reticulate ornamentation pattern (with slightly polygonal puncta). Overall, the puncta appear 
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Figure 1. Detailed illustration of DIP-V-17118 ostracod. (A) Illustration of internal view of right valve of 
ostracod specimen in transmitted light as shown in (B,C). (B) Photomicrograph with transmitted light, with 
important morphological features highlighted. (C) Photomicrograph with UV light. (D) Ostracod anterior 
photomicrograph with transmitted light. Amber specimen viewed with posterior side of ostracod facing 
observer, with explanatory illustration. This view shows the strengthened posterior and ventral margins, the 
posterior marginal wrinkles and a prominent drying line within the amber (external to the carapace). (E) 
Detailed view of anterodorsal part. Magnified view of (A), highlighting irregular pattern of the puncta in ventral 
part of the valve (not all puncta in the dorsal part are clearly visible and drawn here), and the position of the 
lateral eye tubercle. (F) Detailed view of lateral eye tubercle. Magnified view of lateral eye tubercle in UV-light, 
with insect frass pellet organic particle overshadowing anterodorsal corner of eye tubercle.
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larger, with smaller areas between them, and arranged in regular concentric rows. However, the puncta still vary 
in shape and size (up to 20%). The organic particles of insect frass appear dark-greyish, as does the anterolateral 
eye tubercle, while the muscle scars are not visible under UV-light.

Disarticulated remains of small spiders (Araneae), and potentially of mites (Acariformes? or Opilioacariformes?), 
are included anteroventrally, anterodorsally, and posterodorsally of the ostracod specimen (Figs 3 and 4). 
Anterodorsally (Fig. 4A–B,D), the remains of a more complete small spider of about 2–3 mm size may suggest 
that many of these minute inclusions belong to Oonopidae (goblin spiders). However, these indeterminate inclu-
sions are strongly disarticulated, consisting of barely recognizable cephalothorax (prosoma) and abdomen (opist-
hosoma) regions, and several disarticulated distal parts of walking legs.

Discussion
Identification. Characters that support the ostracod valve identification include: (1) the overall outline, with 
rounded anterior, ventral and posterior margins and the more or less straight (or perhaps convex) dorsal margin, 
which is characteristic of some ostracods (mainly ancient or ‘primordial-Paleozoic’ type Palaeocopida, but also 
of some Ordovician to Recent Myodocopa, for example), and the margins are structurally strengthened; (2) the 
specimen is bivalved, although only one valve was available for study; (3) the valve exhibits a relatively regular 
ornament of puncta arranged concentrically and subparallel to the margins; (4) a distinct anterior dorsolateral 
protruding, convex structure is present, which we interpret as an anterolateral eye tubercle – a characteristic 

Figure 2. DIP-V-17118 ostracod UV-light examination. (A,B) Ostracod specimen under incident UV-light, 
internal view, anterior end to the left (black arrow). (A) Original UV-light photo, with compaction of anterior 
and posterior margins and anterolateral eye tubercle clearly visible. (B) Same photo with adjusted colour 
tonal range (Adobe Photoshop), curves adjusted for contrast enhancement and colour shade changes. Same 
morphological features highlighted on the left. Cutting and polishing streaks are clearly visible. (C,D) Whole 
amber specimen under incident UV-light, directly comparable to Fig. 3. (C) Internal surface and specimen view 
with visible ostracod specimen outline and eye tubercle; anterodorsal and posterior margins close to the surface. 
(D) External surface view of amber specimen with clearly visible secondary resin flow with tearings, drying 
cracks and drying lines indicated.
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feature of certain ostracod taxa; and (5) the anterocentral field contains elongate, arcuate spots we interpret as 
potential adductor muscle scars. Other bivalved taxa, and morphologically similar components of other organ-
isms can be excluded with confidence, based on features discussed in the Supplementary Online Material.

The main sources for uncertainty in the ostracod identification are the preservational state of the specimen, 
the lack of knowledge concerning its other valve or appendages, and the lack of density contrast necessary to 
conduct X-ray micro-CT analysis. Damage to the dorsal margin has removed or deformed informative features 
including the hinge, an important diagnostic feature in ostracods or other candidate organisms (e.g., Phyllopoda, 
especially Spinicaudata). The presumed muscle scar field is barely visible in internal view, and the shape of the 
individual scars is vague. Due to a thin carapace, the valve margins are somewhat wrinkled. We could identify 
neither marginal structures typical for ostracods (such as the marginal infold/duplicature), nor marginal or lateral 
pore canals (valve penetrations bearing setae that are usually a few micrometers in diameter), likely as a result 
of resin infilling these features. Finally, the size of the specimen strongly exceeds that of most known ostracods 
of the major Mesozoic to Recent subclasses of Ostracoda, the Myodocopa and the Podocopa. Valve size coupled 
with the distinct anterodorsal eye tubercle, the characteristic ornament, and limited knowledge of the muscle scar 
and dorsal margin (which could be straight or convex, a dorsal connection, or a true hinge as preserved) make 
it somewhat difficult to assign DIP-V-17118 to known fossil or Recent taxa. Altogether, our specimen has the 
closest potential affinities to species of the ostracod subclass Myodocopa.

DIP-V-17118 most likely belongs to the subclass Myodocopa, order Myodocopida, based on specimen size, 
preservation, general shape and the existence of an anterolateral eye tubercle. The almost exclusively marine 
Myodocopa (Ordovician–Recent), include benthic, nektobenthic and fully pelagic forms, that occur world-
wide. Members have a wide bathymetric range, from shallow to abyssal depths—some groups (Sarsielloidea and 
Cylindroleberidoidea) are more prevalent in shallow coastal or intertidal zones—and they are among the most 
abundant macroinvertebrates on some continental shelves25,26. Most Recent myodocopes are nektobenthic scav-
engers and predators. Myodocopa carapaces can be of variable lateral outline, ranging from elongate-ovoid to 
circular or subquadrate; they are usually thin and weakly calcified (translucent); their ornamentation ranges from 
smooth to prominent, with ribs, puncta or reticulation27. Due to these features, the fossil record of Myodocopa is 
generally poor, with the exception of the Silurian Herefordshire, UK Konservat-Lagerstätte (where soft part pres-
ervation occurs due to calcitic void infill of carbonate concretions)28–31, and other exceptionally preserved exam-
ples from the Triassic32 and Jurassic33. Representatives of the Order Myodocopida can reach sizes of up to 32 mm 
today27, but these are active pelagic swimmers. Many Paleozoic Myodocopa are ‘gigantic’ by ostracod standards 
(e.g. Colymbosathon ecplecticos28, which is 5.2 mm; see also31), but, with some exceptions, these are often less than 
15 mm in size, while most Recent myodocopes are around 1–3 mm long27. Many, but not all, modern Myodocopa 
possess an anterior rostrum and incisure (notch); these features are particularly common in good swimmers, 
which possess a dorsal margin that is convex or sometimes straight. Myodocopa are the only ostracods with a pair 
of lateral compound eyes; however, in Recent species, the eyes are located below the translucent carapace, which 
does not express lateral eye tubercles.

Figure 3. DIP-V-17118 amber overview for syninclusions and flow lines. Whole amber specimen in natural 
light, directly comparable to Fig. 2C,D. Left: Internal surface and specimen view with ostracod specimen clearly 
visible, with distinct orange convex anterolateral eye tubercle, brownish to dark grey frass particles (strongly 
distinct from the eye tubercle), as well as associated faunal inclusions (Spiders, Araneae, Oonopidae?) relatively 
near to the polished amber surface. Right: External surface view of valve, where ostracod is deeply buried under 
secondary resin flow with numerous insect frass pellets and organic particulates.
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Known variation within Myodocopa suggests that DIP-V-17118 can be accommodated within the subclass, 
but the range of carapace features, combined with examples of morphological stasis, restrict our inferences at 
lower taxonomic levels. Other cases of exceptional carapace preservation with appendages29 unequivocally 
demonstrated that the carapaces of some fossil Myodocopida can exhibit straight dorsal margins in combination 
with an adductorial sulcus, and be bursiform (e.g. Nymphatelina30), which are features otherwise known from 
many Palaeocopida (Ostracoda: Podocopa?). Unlike many Myodocopa, which possess a rostrum and rostral 
incisure, including unequivocal Cylindroleberididae of the Triassic, Jurassic, and Silurian31–33 (e.g., Nasunaris30); 
several other unequivocal Silurian Myodocopa (e.g., species of Nymphatelina29) or Cylindroleberididae (e.g., 
species of Colymbosathon28 or Pauline31) lack a rostrum or rostral incisure. Exceptionally preserved Silurian 
Myodocopes of the Herefordshire Konservat-Lagerstätte have led to the conclusion that carapace morphology 
in fossil Myodocopa can be diverse, corroborating ‘that carapace morphology alone is an inadequate basis for 
suprageneric assignment of (Recent) myodocopes’31. Considering that the soft parts of living Cylindoleberididae 
are nearly identical to those of the Silurian species Columbosathon ecplecticos28, we too advise caution regard-
ing the designation and interpretation of specimens preserved without soft parts, such as DIP-V-17118. Until 
more complete specimens become available, designation below the order-level (Myodocopida) must remain 
tentative for DIP-V-17118. There is insufficient support for naming a new species and genus at this time, as it 
is even impossible to attribute the specimen to a superfamily thus far. Therefore, we designate our specimen as 
Myodocopida indet.

The muscle scar shape (long elongate, arcuate) and arrangement visible in DIP-V-17118 show affinities to 
the myodocopid superfamily Cypridinoidea. Considering particularly the dorsal process of the posterior mar-
gin overtopping the dorsal margin, our specimen exhibits some similarities to the Recent cypridinid genus 
Heterodesmus (as re-diagnosed34). Examples of shared characters with Heterodesmus include the bursiform 
overall shape and the diagnostic antero- and posterodorsal processes. However, DIP-V-17118 lacks a rostrum 
and rostral incisure—which are diagnostic characters in the Cypridinoidea, where the incisure is usually very 
deep and curved, forming an inlet (these features allow for protrusion of swimming antennae while the carapace 
is closed). Moreover, DIP-V-17118 exhibits a coarsely punctate ornamentation, which is not present in many 
Cypridinidae; and it has a distinctly anterior, anterodorsal eye tubercle, which is located farther anterior than the 

Figure 4. Arthropod syninclusions of the DIP-V-17118 ostracod. Detailed views of partial spider (Araneae, 
Araneomorphae) inclusions associated with the ostracod specimen. (A) Amber specimen focusing on internal 
view of ostracod, under incident light, for reference. (B) Detail of small Araneae remains (?Oonopidae = goblin 
spiders) under UV-light, rotated 100° clockwise; overall length of specimen about 2–3 mm; specimen may be 
an exuvium as the body parts are disarticulated and the cephalothoracal (prosoma) region is barely identifiable. 
Left: One pedipalp with setae, tarsus short, tibia, and patella and distal parts of a walking leg. Center: 
Disarticulated distal parts of the walking legs. Right: Abdomen (opisthosoma). (C) Magnified view of small 
spider appendages from (A), rotated 90° clockwise, under UV-light, walking leg and pedipalp? (D) Magnified 
version of (B), under UV-light; disarticulated right walking legs showing patellae, parts of tibiae, and many 
attached and loose setae.
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lateral compound eyes of most Recent Cypridinoidea– including Heterodesmus, though Heterodesmus adamsii 
comes close. The balance of evidence does not provide strong support for assignment of our new specimen to the 
Cypridinoidea, and we consider this placement unlikely.

At first view, DIP-V-17118 shows some similarities to the living relict ostracod species Manawa staceyi 
Swanson35,36 (Palaeocopida: Kirkbyocopina: Puncioidea) in lateral carapace outline and overall valve shape. This 
particularly applies to the dorsal processes present on the right valve, and the punctate valve surface. However, M. 
staceyi is moderately inaequivalve, with dorsal processes restricted to the right valve, and the lack of a preserved 
left valve in DIP-V-17118 precludes a more complete comparison. Conversely, the visible portions of the central 
muscle scar preserved in DIP-V-17118 differ strongly from the muscle scar of M. staceyi (which is paw-shaped, 
consisting of six elliptical scars, one central and five arranged dorsally in a semicircle). Moreover, DIP-V-17118 
is about 25 times larger than specimens of M. staceyi (around 500 µm in size); its puncta are rather large in rela-
tion to the carapace size (measuring ~0.05–0.06 versus <0.02 of carapace length); DIP-V-17118 also does not 
exhibit distinct lateral pore canals and the camerate anterior, ventral and posterior margins present in M. staceyi. 
Altogether, there are strong morphological differences that make allocation of DIP-V-17118 to the evolutionary 
lineage that led to M. staceyi rather unlikely, but missing features, such as those on the left valve, preclude a more 
comprehensive evaluation.

Paleoenvironment. Full paleoenvironmental details for the numerous amber-producing sites in the Kachin 
state have yet to be reported. However, a general understanding of the geology in the region during the time of 
amber deposit formation has been gained from the Noje Bum site studied by Cruikshank and Ko15. Here, amber 
is found in laminated coals interspersed among fine clastic rocks thought to be the product of subtidal deposition 
in a bay, lagoon, or estuary. Support for a strong marine influence comes from discoveries of ammonites, bivalves, 
forams, algal remains, and marine dinoflagellates from the surrounding rocks15. The amber from the Hukawng 
Valley contains a range of semi-aquatic insects, such as Ochteridae (Hemiptera) and Heteroceridae (Coleoptera). 
It also contains aquatic insects such as Chresmododea and Gerridae (Hemiptera); Dytiscidae and Gyrinidae 
(Coleoptera); Odonata; and larvae of Psephenidae, Trichoptera, and Ephemeroptera37. Taxa such as Trichoptera 
have larvae that favor clean, flowing water with high oxygen content, indicating that there were streams in the 
ancient Burmese forest. Other insect groups with ecologically restricted larval habitats indicate that parts of the 
forest were producing resin in marginal marine settings as well (e.g., Diptera: Certatopogonidae: Leptoconops38). 
Marine bivalves (Myoida: Pholadidae) are known to have bored into amber pieces from the Noije Bum summit 
site39. Pholadids can be found in the Angbamo site as well (and also in the Xipiugong site, 10 km to the northeast). 
However, pholadids are absent in the Hkamti site (L. Xing, pers. obs.), perhaps indicating a more inland position 
than the Angbamo and Xipiugong sites.

Taphonomy. The amber that constitutes DIP-V-17118 was produced under two distinct sets of conditions. 
The resin flow that contains the ostracod is relatively clear, and is separated from a secondary resin flow that con-
tains multiple, dark, organic particles of insect frass, as well as the fragmentary remains of spiders that may belong 
to the family Oonopidae (Fig. 4; minute, wandering spiders that are particularly common in tropical rain forests17 
and present in Burmese amber40. Between these two flows there is a prominent drying line (Figs 1D, 2C,D), which 
has been distorted due to flow around the ostracod valve while the resin was still pliable. Tears and cracks within 
the dark surface of the drying line indicate that the resin had oxidized and partially polymerized41 before a sec-
ondary flow containing insect frass and a large amount of fine particulate matter was added (Figs 2C,D, 3). This 
suggests a scenario in which resin was released underwater or at the water’s edge, encapsulating the ostracod, then 
the resin mass dried subaerially for a significant length of time before a subsequent resin flow captured a range 
of inclusions more commonly associated with a forest floor habitat42. The combination of marine and terrestrial 
resin flows may have been brought about by variation in water levels, a mechanism proposed in the study of 
modern marine organisms preserved in resin14, and invoked for other Cretaceous ambers with marine contents43.

Weak calcification is characteristic of the Order Myodocopida, but the valve preserved in DIP-V-17118 
is markedly thin and flexible. These features may provide some clue as to how the carapace entered the resin. 
Features such as punctae along the ventral margin of the valve appear elongate due to marginal deformation, 
and there is significant damage to the dorsal margin of the valve. Thinning of the carapace may be the result of 
dissolution: reactions with pore waters have been invoked for dissolved and infilled inclusions in this deposit17,22. 
However, there are no voids or mineral deposits in the amber piece that would point toward dissolution in DIP-V-
17118. Decalcification, coupled with a lack of preserved soft parts, and substantial separation between the two 
valves, suggests that the preserved valve is either a cast exuvium or the valve of a dead and disarticulated spec-
imen. In the former case, the thin carapace would result from reabsorption prior to moulting, and it is unlikely 
that the carapace was driven into the resin mass by a motile organism, as has been observed in modern resin 
study14.

Methods
The amber specimen, DIP-V-17118, comes from the Hkamti site, Hkamti District, Sagaing Region, Myanmar. 
The Hkamti site is about 80 km southwest of the Angbamo site. The amber specimen measures approximately 
28 × 19 × 7 mm and weights 2.23 g. It is property of, and housed at, the Dexu Institute of Palaeontology (DIP), 
Chaozhou, China. The specimen was collected by Amber House Co., Ltd., Myitkyina, Myanmar. Technicians 
there cut larger amber specimens into small pieces and polish them for sale. Our specimen originally consisted of 
two valves, but these were separated in the center and unfortunately, the other piece has been sold. DIP-V-17118 
represents the right valve of a large ostracod, and it is closest to the polished amber surface along the anterior and 
posterior margins of its inner surface (Figs 2A,B, 3).



www.nature.com/scientificreports/

8SCIEntIfIC RepoRtS |  (2018) 8:1365  | DOI:10.1038/s41598-018-19877-y

The specimen was examined with a Leica MZ 12.5 dissecting microscope equipped with a drawing tube 
attachment. Photographs were taken using a Canon digital camera (5D Mark III, MP-E 65MM F/2.8 1–5×) fitted 
to a macro rail (Cognisys), and were processed using Helicon Focus 5.1 and Adobe Photoshop CS5 software to 
increase depth of field in the images. Illustrations were prepared in all observable anatomical orientations, and a 
large black arrow is used as a standard Figure annotation, pointing anteriorly whenever relevant.

Micro-CT analysis has been tested and conducted by at the Institute of Zoology, Chinese Academy of Sciences 
(IOZ, CAS), Beijing, China, but without good results. This problem results from the fact that the specimen is 
preserved as a very thin organic material without significant inorganic mineralization, and with resin permeating 
all voids in the sample. The specimen density contrast compared to the surrounding amber is insignificant and 
not resolvable with a Micro-CT.

References
 1. Weitschat, W. & Keyser, D. In Fossil insects. Abstr. 2nd Int. Congr. Palaeont. (eds Krzeminska, E. & Krzeminski, W.) 76 (Polish 

Academy of Science, Kraków, 2001).
 2. Weitschat, W., Brandt, A., Coleman, C. O., Myers, A. A. & Wichard, W. Taphocoenosis of an extraordinary arthropod community in 

Baltic amber. Geol.-Paläont. Inst, Univ. Hamburg. 86, 189–210 (2002).
 3. Weitschat, W. & Wichard, W. Atlas of Plants and Animals in Baltic Amber. (Verlag. Dr. Friedrich Pfeil, München, 2002).
 4. Keyser, D. & Weitschat, W. First record of ostracods (Crustacea) in Baltic amber. Hydrobiologia 538, 107–114 (2005).
 5. Keyser, D. & Friedrich, F. An exceptionally well preserved new species of ostracod (Crustacea) with soft parts in Baltic amber. Hist. 

Biol. 29, 53–62 (2016).
 6. Weitschat, W. & Wichard, W. In Biodiversity of Fossils in Amber from the Major World Deposits (ed. Penney, D.) 80–115 (Siri Scientific 

Press, Manchester, 2010).
 7. Serrano-Sánchez, M. et al. The aquatic and semiaquatic biota in Miocene amber from the Campo La Granja mine (Chiapas, Mexico): 

Paleoenvironmental implications. J. South Am. Earth Sci. 62, 243–256 (2015).
 8. Matzke-Karasz. R. et al. Abundant assemblage of Ostracoda (Crustacea) in Mexican Miocene amber sheds light on the evolution of 

the brackish-water tribe Thalassocypridini. Hist. Biol. https://doi.org/10.1080/08912963.2017.1340471 (2017).
 9. Solórzano Kraemer, M. M. In Biodiversity of Fossils in Amber from the Major World Deposits (ed. Penney, D.) 42–56 (Siri Scientific 

Press, Manchester, 2010).
 10. Wichard, W. & Weitschat, W. Wasserinsekten im Bernstein – eine palaeobiologische Studie Aquatic insects in amber – a 

paleobiological study. Entom. Mitt. Löbbecke-Museum + Aquazoo 4, 1–122 (1996).
 11. Wichard, W., Gröhn, C. & Seredszus, F. Aquatic Insects in Baltic Amber. (Verlag Kessel, Remagen-Oberwinter, 2009).
 12. Girard, V. Jr et al. Taphonomy and palaeoecology of mid-Cretaceous amber-preserved microorganisms from southwestern France. 

Geodiversitas 31, 153–162 (2009).
 13. Poinar, G. Palaeoecological perspectives in Dominican amber. Ann. Soc. Entomol. Fr. 46, 23–52 (2010).
 14. Schmidt, A. R. & Dilcher, D. L. Aquatic organisms as amber inclusions and examples from a modern swamp forest. Proc. Natl. Acad. 

Sci. USA 104, 16581–16585 (2007).
 15. Cruickshank, R. D. & Ko, K. Geology of an amber locality in the Hukawng Valley, northern Myanmar. J. Asian Earth Sci. 21, 441–455 

(2003).
 16. Shi, G. et al. Age constraint on Burmese amber based on U-Pb dating of zircons. Cret. Res. 37, 155–163 (2012).
 17. Grimaldi, D. A., Engel, M. S. & Nascimbene, P. C. Fossiliferous Cretaceous amber from Myanmar (Burma): its rediscovery, biotic 

diversity, and paleontological significance. Am. Mus. Novit. 3361, 1–72 (2002).
 18. Ross, A., Mellish, C., York, P. & Crighton, B. In Biodiversity of Fossils in Amber from the Major World Deposits (ed. Penney, D.) 

208–235 (Siri Scientific Press, Manchester, 2010).
 19. Ross, A. J. Burmese (Myanmar) amber taxa, on-line checklist v.2017.2. 73pp. Available from: http://www.nms.ac.uk/explore/stories/

natural-world/burmese-amber/ (accessed October 2, 2017)
 20. Wang, S., Shi, C., Zhang, Y.-J., Huo, G.-X. & Gao, L.-Z. Trading away ancient amber’s secrets. Science 351, 926 (2016).
 21. Daza, J. D., Stanley, E. L., Wagner, P., Bauer, A. M. & Grimaldi, D. A. Mid-Cretaceous amber fossils illuminate the past diversity of 

tropical lizards. Sci. Adv. 2, e1501080 (2016).
 22. Xing, L. et al. Mummified precocial bird wings in mid-Cretaceous Burmese amber. Nat. Commun. 7, 12089 (2016).
 23. Xing, L. et al. A feathered dinosaur tail with primitive plumage trapped in mid-Cretaceous amber, and its implications for the 

evolution of feathers. Curr. Biol. 26, 3352–3360 (2016).
 24. Xing, L. et al. A mid-Cretaceous enantiornithine (Aves) hatchling preserved in Burmese amber with unusual plumage. Gondwana 

Res. 49, 264–277 (2017).
 25. Smith, A. J. & Horne, D. J. In The Ostracoda: applications in Quaternary Research (eds Holmes, J. A. & Chivas, A.) 37–64 (AGU 

Geophysical Monograph Series, 2003).
 26. Horne, D. J. In Bridging the Gap – Trends in the Ostracode Biological and Geological Sciences (eds Park, L. E. & Smith, A. J.) 181–201 

(The Paleontological Society, New Haven, 2003).
 27. Cohen, A. C., Peterson, D. E. & Maddocks, R. F. Ostracoda. In The Light and Smith Manual: Intertidal Invertebrates from Central 

California to Oregon, Fourth Edition. (ed. James, T. C.) 417–446 (University of California Press, Berkeley, 2007).
 28. Siveter, D. J., Sutton, M. D., Briggs, D. E. G. & Siveter, D. J. An ostracode crustacean with soft parts from the Lower Silurian. Science 

302, 1749–1751 (2003).
 29. Siveter, D. J., Siveter, D. J., Sutton, M. D. & Briggs, D. E. G. Brood care in a Silurian ostracod. Proc. R. Soc. Lond. B Biol. Sci. 274, 

465–469 (2007).
 30. Siveter, D. J., Briggs, D. E. G., Siveter, D. J. & Sutton, M. D. An exceptionally preserved myodocopid ostracod from the Silurian of 

Herefordshire, UK. Proc. R. Soc. Lond. B Biol. Sci. 277, 1539–1544 (2010).
 31. Siveter, D. J. et al. A Silurian myodocope with preserved soft-parts: cautioning the interpretation of the shell-based ostracod record. 

Proc. R. Soc. Lond. B Biol. Sci. 280, 20122664 (2013).
 32. Weitschat, W. Myodocopid ostracodes with preserved appendages from the Lower Triassic of Spitzbergen. Paläont. Z. 57, 309–323 

(1983).
 33. Vannier, J. & Siveter, D. J. On Juraleberis jubata gen. et sp. nov. Stereo Atlas of Ostracod Shells 22, 86–95 (1996). [for 1995].
 34. Hiruta, S. Re-description of Heterodesmus adamsii Brady, 1866 from Japan, with a description of a new congeneric species 

(Ostracoda: Myodocopina). J. Nat. Hist. 26, 1243–1261 (1992).
 35. Swanson, K. Manawa staceyi n. sp. (Punciidae, Ostracoda), soft anatomy and ontogeny. Cour. Forsch.-Inst. Senckenberg 113, 235–249 

(1989).
 36. Swanson, K. The punciid ostracod - a new crustacean evolutionary window. Cour. Forsch.-Inst. Senckenberg 123, 11–18 (1990).
 37. Zhang, W. W. Frozen dimensions of the fossil insects and other invertebrates in amber. (Chongqing University Press, Chongqing, 

2017).
 38. Szadziewski, R. Biting midges (Diptera: Ceratopogonidae) from Burmese amber, Myanmar. J. Syst. Palaeontol. 2, 115–121 (2004).

http://dx.doi.org/10.1080/08912963.2017.1340471


www.nature.com/scientificreports/

9SCIEntIfIC RepoRtS |  (2018) 8:1365  | DOI:10.1038/s41598-018-19877-y

 39. Smith, R. D. A. & Ross, A. J. Amberground pholadid bivalve borings and inclusions in Burmese amber: implications for proximity 
of resin-producing forests to brackish-marine waters, and the age of the amber. Earth Env. Sci. T. R. So. (in press).

 40. Penney, D. Fossil oonopid spiders in Cretaceous ambers from Canada and Myanmar. Palaeontol. 49, 229–235 (2006).
 41. Martínez-Delclós, X., Briggs, D. E. G. & Peñalver, E. Taphonomy of insects in carbonates and amber. Palaeogeo., Palaeoclim., 

Palaeoecol. 203, 19–64 (2004).
 42. Perrichot, V. Early Cretaceous amber from south-western France: insight into the Mesozoic litter fauna. Geol. Acta 2, 9–22 (2004).
 43. Perrichot, V., Néraudeau, D. & Tafforeau, P. In Biodiversity of Fossils in Amber from the Major World Deposits (ed. Penney, D.) 

192–207 (Siri Scientific Press, Manchester, 2010).

Acknowledgements
We thank Guobiao Li and Quanguo Li (China University of Geosciences Beijing, China), Michael J. Benton 
(University of Bristol, UK), Weiwei Zhang (Three Gorges Entomological Museum, China), and Richard L. Cifelli 
(University of Oklahoma, USA) for constructive comments on an early version of this paper, and Haiying Chen 
and Jiajie Zhang (Tsinghua Big Data Industries Association, China) for help with photography. This research was 
funded by the National Geographic Society, USA (EC0768-15), the National Science Foundation of China (Nos. 
41772008, 41790455, 31672345), the Fundamental Research Funds for the Central Universities (No. 2652017215) 
to LX; Scientific Research Equipment Development Project of Chinese Academy of Sciences (YZ201509) to 
MB, BS acknowledges Austrian Science Fund (FWF) project P 27687 and UNESCO-IUGS project IGCP 609; RM 
acknowledges Natural Sciences and Engineering Research Council of Canada (2015-00681). Two anonymous 
reviewers are much acknowledged for their comments as to improvement of the manuscript.

Author Contributions
L.X. and B.S. designed the project, L.X., B.S., M.B., D.X., and X.W. performed the research, and L.X., B.S., R.M., 
D.X., and M.B. wrote the manuscript.

Additional Information
Supplementary information accompanies this paper at https://doi.org/10.1038/s41598-018-19877-y.
Competing Interests: The authors declare that they have no competing interests.
Publisher's note: Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the Cre-
ative Commons license, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons license, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons license and your intended use is not per-
mitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the 
copyright holder. To view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/.
 
© The Author(s) 2018

http://dx.doi.org/10.1038/s41598-018-19877-y
http://creativecommons.org/licenses/by/4.0/

	A gigantic marine ostracod (Crustacea: Myodocopa) trapped in mid-Cretaceous Burmese amber
	Ostracods and aquatic organisms in amber. 
	Burmese amber. 
	Results
	Specimen description. 

	Discussion
	Identification. 
	Paleoenvironment. 
	Taphonomy. 

	Methods
	Acknowledgements
	Figure 1 Detailed illustration of DIP-V-17118 ostracod.
	Figure 2 DIP-V-17118 ostracod UV-light examination.
	Figure 3 DIP-V-17118 amber overview for syninclusions and flow lines.
	Figure 4 Arthropod syninclusions of the DIP-V-17118 ostracod.




