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ABSTRACT

Problems Statement and Purpose. The colouration (when pigment is distributed more or less uniformly within skeletal sub-
stance) and colour patterns (when pigment is concentrated or arranged in bands, lines, spots, patches, etc.) of fossil brachiopod shells
is poorly understood, since its preservation in the fossil record requires the coincidence of several, sometimes random, taphonomic
factors. However, the study of the original colouration of fossil invertebrates is of great palacoecological and taphonomic importance
(e.g., to study of the evolution of vision, the development of predator-prey relationships). Records of Palaeozoic brachiopod shells
with preserved colouration are quite rare and the shell colouration and colour patterns are currently known for only 15 genera.

Data and Methods. Studied isolated valves of the lingulid brachiopods Lingularia mytiloides from the lower Moscovian Ka-
mensk Formation of Luhansk Region (Ukraine) show a preserved colour pattern on the outer surface, represented mainly by light
concentric bands. Studied remains are represented by small, 8-10 mm long and 6-7 mm wide, moderately convex ventral thin-
shelled valves with elongate elliptical outlines, a rounded anterior margin, subparallel lateral margins and a small, pointed umbo.
Valve surface is covered with thin concentric growth lines and weakly developed rugae.

Results and Discussion. The studied specimens were divided into two groups based on shell colouration features, which may
reflect some details of the colouration and colour patterns. However, these differences may be taphonomic artefacts. It is quite possi-
ble that the colour bands on the surface of the valves are evidence of sulphide oxidation, but even so, they likely still reflect the origi-
nal colour patterns. Environmental conditions were important factors for the preservation of the colouration on the shells of the stud-
ied lingulid brachiopods. Among these conditions, the most important were slow sedimentation, absence of agents of mechanical and
chemical destruction, such as high-energy water activity, encrustation by epibionts, etc., dysaerobic conditions, and rapid burial ap-

parently accompanied by the activity of bacterial communities.

The studied colour patterns on the shells of Lingularia mytiloides are similar to those on other fossil lingulids. The adaptive
significance of this colouration for the studied lingulids, which lived infaunally, remains unclear and cannot be resolved with the

available material.

Keywords: colouration, inarticulate brachiopods, Carboniferous, taphonomy, Donets Basin, Ukraine.
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Introduction. The original colouration (when
pigment is distributed more or less uniformly within
skeletal substance) or colour patterns (when pigment
is concentrated or arranged in bands, lines, spots,
patches, etc.) of skeletons of invertebrates are rarely
preserved in the fossil record [4, 17, 37, 57], as ag-
gressive environmental influences such as solar ul-
traviolet radiation, bacterial decomposition, etc. de-
stroy some pigments (e.g., carotenoids and indi-
goids) [34, 57, 63].

In addition, taphonomic processes synchronous
with the burial of remains (e.g., bioturbation, bio-
erosion, shell-crushing predation) and diagenesis
processes such as dissolution, recrystallization, rock
heating, etc., usually destroy the colouration formed
by both pigments and structural features (i.e., inter-
ference patterns) of a skeleton [17, 37]. However,
persistent compounds such as melanin and porphy-
rin can persist even after dissolution and recrystalli-
zation of the shell substance, and they are some-
times found even on steinkerns [57].

Pigments do preserve as molecular fossils [4,
10, 17], but they decay and no longer absorb light at
particular wavelengths. Such a phenomenon would
explain the survival of colour patterns, but not the
original colouration. In turn, the colour patterns
caused by the structural features of the skeletons are
rarely preserved in the fossil record [37].

The study of the life-time colouration of fossil
organisms is important for the palaeoecological,
taxonomic and evolution research (e.g., to study of
the evolution of vision, the development of the preda-
tor-prey dynamics in palaeoecosystems) [13, 37].

Brachiopods were an important component of
Palaeozoic marine ecosystems, and their remains are
present in marine rocks of different lithology formed
under different sedimentary conditions. That is why
these animals are quite well studied among many
other groups of Palaeozoic marine biota. However,
records of Palaeozoic brachiopod shells with pre-
served colouration are quite rare. So far, the largest
number of such finds are known from the Devonian
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[3, 4,6, 8,9, 11, 35, 40, 44] and Permian strata (see
[62: Table 1]). There are much fewer records from
the Carboniferous, and the shell colouration and
colour patterns are currently known for only 15 gen-
era, including Petrocrania, Orbiculoidea, Schizo-
phoria, Orthotetes, Mesolobus, Chonetinella, Stri-
atifera, Semiplanus, Hustedia, Brachythyris, Athy-
ris, Martinia, Acanthospirina, Composita, and
Dielasma (see Table 1 for details).

This paper presents the results of studying the
colouration of shells of the lingulid brachiopods
Lingularia mytiloides (Sowerby, 1812) from black
shales of the Kamensk Formation (early Moscovian,
Middle Pennsylvanian), exposed in the south part of
Luhansk Region, Ukraine. So far, the only report on
the colouration of fossil brachiopod shells from
Ukraine is work of Balinski [4], which describes
colour patterns on the shell surface of the Early De-
vonian strophomenids Plectodonta sp. from Podillia
(western Ukraine). According to the author's own
observations, some shells of the terebratulid brachi-
opod genus Carneithyris Sahni, 1925 from the upper
Campanian (Upper Cretaceous) limestone succes-
sion exposed near the city of Luhansk (eastern
Ukraine) also bear poorly preserved colour patterns
that are visible in daylight (these fossils have not
been studied under UV light). Other fossils with
preserved colouration from Ukraine have been de-
scribed or figured by Pchelintsev [50], Kolesnikov
[38], Rogov and Perminov [54], Pacaud [49], Der-
nov [23], and Krokhmal et al. [41].

Geological setting. The studied material was
collected at the Lutuhyns’ka-Pivnichna mine fossil
site, which located near the town of Lutuhyne in
Luhansk  Region of Ukraine (coordinates:
48°25'25.8"N 39°12'26.9"E; Fig. 1A, B). The fossil-
bearing rock is a dark grey, carbonaceous, some-
times pyritized siltstone with large carbonate nod-
ules and interlayer or lenses of coquina (Fig. 1F),
which composing the heap spoil of the Lutuhyns’ka-
Pivnichna coal mine (Fig. 1E). This siltstone is a
roof shale of the ks coal layer (i.e., the lower inter-
layer of the k; coal bed of the Kamensk Formation;
Fig. 1C, D).

Numerous fossils such as ?worm tubes, brachi-
opods (Orbiculoidea nitida (Phillips, 1836), Lingu-
laria mytiloides (Sowerby, 1812), Derbyia sp., Neo-
chonetes donetzianus (Aisenverg, 1950), Densepus-
tula sp.), bivalves (species of the genera Palae-
oneilo, Phestia, Sanguinolites, etc.), gastropods
(species of the genera Euphemites, Retispira, Bu-
caniopsis, Naticopsis, Soleniscus), orthocerids,
coiled nautiloids (species of the genera Gzheloceras,
Parametacoceras, Metacoceras, Temnocheilus,
Peripetoceras, Coelogasteroceras, Ephippioceras,
etc.), ammonoids (Wiedeyoceras clarum Popov,
1979 and Winslowoceras sp.), trilobites (Paladin cf.

lutugini (Weber, 1933)), fishes (species of the gene-
ra Symmorium and Venustodus), terrestrial plants
(Calamites sp.), bromalites and some other trace
fossils have been collected from this stratigraphic
level [22, 23 and unpublished author’s data]. Shells
of some lingulids studied here, as well as bivalves
and gastropods from this fossil site, have retained
their colouration. Previously, coiled nautiloids
Parametacoceras jongmansi Delépine, 1937, Meta-
coceras spp., and Coelogasteroceras coxi Gordon,
1960 with colour patterns were described from this
locality by the present author [23].

The Kamensk Formation consists of a paralic
sequence of sandstones, siltstones, mudstones,
coals, and limestones (see Fig. 1D). These rocks
contain remains of various marine and terrestrial
organisms, e.g., foraminifers, chaetetids, corals, bra-
chiopods, bryozoans, bivalves, gastropods, cephalo-
pods, crinoids, echinoids, conchostracans, horseshoe
crabs, fishes, macroflora, palynomorphs, calcareous
algae, etc. The thickness of the Kamensk Formation
varies from 300 m in the NW part of the Donets Ba-
sin to 1050 m in the SE part of the basin [45, 52].

The lower part of the Kamensk Formation
(stratigraphic interval between the K; and Ks lime-
stone layers) can be ascribed to the uppermost part
of the Bashkirian and corresponds to the Kras-
nodonian Horizon (uppermost part of the Kayalian
Regional Stage) of the regional stratigraphic scheme
of the Dnipro-Donets Downwarp; the middle and
upper parts of the Kamensk Formation (stratigraphic
interval between the K; and L; limestone layers)
attributed to the lower Moscovian and corresponds
to the Kamenskian Horizon (lower half of the Lo-
zivkian Regional Stage) [45, 52].

The Kamenskian Horizon roughly corresponds
to the Vereian Horizon of the stratotype section of
the Moscovian Stage (Moscow Syneclise, Russia)
[45, 52]. The base of the Moscovian in the Donets
Basin is at the base of the K3 limestone layer (lower
part of the Kamensk Formation; see Fig. 1D) [45,
52]. The absolute age of the volcanic ash interlayer
in the k7 coal bed is 313.16+0.08 My [20].

Material and methods. Six specimens (IGS
NASU-27/01 to IGS NASU-27/06) of the valves of
Lingularia mytiloides (Sowerby, 1812) with colour
patterns were examined in this study. This material
(collection IGS NASU-27) is stored in the Depart-
ment of Palaeontology and Stratigraphy of the Pal-
aeozoic Sediments, Institute of Geological Sciences
of the National Academy of Sciences of Ukraing,
Kyiv. Several unnumbered specimens were photo-
graphed in the field and are currently stored in the
Geological Museum of the Luhansk Taras
Shevchenko National University (Poltava, Ukraine).

Studied fossils were collected from slightly
weathered shales and small limonite nodules of the
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heap spoil of the Lutuhyns’ka-Pivnichna coal mine.
All specimens were studied and photographed under
daylight, because the technique of studying the col-
our patterns on the shells of Mesozoic and Cenozoic
molluscs by treatment with sodium hypochlorite
(NaClO) and observation under UV light [13, 16,
26, 66] is inadequate for the available material, be-
cause sodium hypochlorite (bleach) is a strong oxi-

dant that reacts with the pyritized rock of the fossils
rock matrix. Since the examined material is very
rare, it was risky to process them in this way. Stud-
ies specimens immersed in water have not yielded
outstanding results, and the wetting of pyritized fos-
sils with water causes the development of pyrite de-
cay, which leads to the destruction of the fossils [5,
12, 46].

Table 1
Carboniferous brachiopods with preserved shell colouration
Taxon Locality Age d Br_lef_ References
escription
Petrocrania modesta . . Cherokee Group, Dark blue or
(White & St. John, 1867) Missouri, USA Pennsylvanian slate-colored [30]
Orbiculoidea nitida Boghead Quarry near . I
(Phillips, 1836) Hamilton, Scotland Carboniferous Radial lines [19]
Schizophoria resupinata . -
(Martin, 1809) Unknown Carboniferous Radial lines [25]
Orthotetes kaskaskiensis I . S Concentric
(McChesney, 1860) Preston, Illinois, USA Chesterian, Mississippian bands [47]
Mesolobus mesolobus Muskingum County, Pottsville Formation, Concentric [43]
(Norwood & Pratten, 1854) Ohio, USA Lower Pennsylvanian bands
Chonetinella jeffordsi Minturn Formation, Spots and con-
Stevens, 1962 McCoy, Colorado, USA Middle Pennsylvanian centric bands [61]
Striatifera striata Verkhnyaya Usa River, Upper Serpukhovian, The shells are [36]
(Fischer, 1837) Pechora Basin, Russia Mississippian colored pink
Striatifera striatoplicata Verkhnyaya Usa River, Upper Serpukhovian, The shells are [36]
(Miloradovich, 1947) Pechora Basin, Russia Mississippian colored pink
Striatifera angusta (Janis-  Orlovka-Yama, Pechora Visean The shells are [36]
chewsky, 1910) Basin, Russia colored pink
Semiplanus semiplanus Usa River, Pechora Mississippian The shells are [36]
(Schwetzov, 1922) Basin, Russia PP colored yellow
Hustedia mormoni New Philadelphia, Putnam Hill Shale, Concentric [33]
(Marcou, 1858) Ohio, USA Middle Pennsylvanian bands
. Zalaz-di-Bozh, Pechora . L The shells are
Brachythyris sp. Basin. Russia Upper Visean, Mississippian colored brown [36]
. Verkhnyaya Usa River, Upper Serpukhovian, The shells are
Athyris sp. Pechora Basin, Russia Mississippian colored pink [36]
Martinia glabra . -
(Sowerby, 1821) Unknown Carboniferous Radial lines [25]
Acanthospirina aciculifera Louisiana, Missouri, Louisiana Limestone, Radial lines [55]
(Rowley, 1893) USA Tournaisian, Mississippian
Composita trinuclea Zalaz-di-Bozh, Pechora Upper Visean. Mississippian The shells are [36]
(Hall, 1858) Basin, Russia PP ’ PP colored brown
Composita globularis Zalaz-di-Bozh, Pechora . e The shells are
(Phillips, 1836) Basin, Russia Upper Visean, Mississippian colored brown [36]
Dielasma hastata . . —
(Sowerby, 1828) Settle, Yorkshire. Carboniferous Radial lines [18]
Dielasma hastata . S -
(Sowerby, 1828) Longnor, Derbyshire Muississippian Radial lines [2]
Dielasma hastata . -
(Sowerby, 1828) Unknown Carboniferous Radial lines [25]
Morchanov-Kyrta, Carboniferous/Permian .
. Pechora Basin, Russia boundary interval Radial lines [36]
Dielasma cf. hastata -
(Sowerby, 1828) Utlgn e}nd Sobinsk . -
’ Rodnik rivers, Pechora Upper Pennsylvanian Radial lines [36]
Basin, Russia
Dielasma elongatum Unknown Carboniferous Radial lines [25]

(von Schlotheim, 1816)
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Fig. 1. Geographical and stratigraphic position of the studied fossil site.
A —study area; B — schematic geological map of the south part of Luhansk Region showing the geographic
location of the studied fossil site (modified after [24]); C — stratigraphic position of the Kamensk Formation
in the Carboniferous succession of the Donets Basin; D — stratigraphic position of the studied locality in the
Kamensk Formation; E — general view of the dumps of the Lutuhynska-Pivnichna coal mine; F — coquina
with remains of mollusks and brachiopods from the black shale of the Lutuhynska-Pivnichna fossil site.
Abbreviations: M. Volnovakha Gr. — Mokra Volnovakha Group,
Mississipp. — Mississippian, Serpukhov. — Serpukhovian
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Morphology of lingulids with preserved col-
our bands. Studied remains of Lingularia myti-
loides (Sowerby, 1812) (Fig. 2) are represented by
small (8-10 mm long and 6-7 mm wide), moderate-
ly convex thin-shelled ventral valves with elongate
elliptical outlines (valve length/valve width = 1.37—
1.50), a rounded anterior margin, subparallel lateral
margins, and a small, pointed umbo. Maximum
valve width is located at about the mid-length. Valve
surface is covered with thin concentric growth lines
and weakly developed rugae. Internal structure of
valves is not studied.

Description of colouration. The studied spec-
imens can be divided into two groups based on the
shell colouration features, which reflect some details
of the colouration and colour patterns. However,
these differences may be taphonomic artefacts.

The first group includes specimens IGS NASU-
27/01, IGS NASU-27/03, and IGS NASU-27/04.

Specimen IGS NASU-27/01 (Fig. 2D). The
colouration of the valve surface is represented by
thin (c. 0.3-0.6 mm) concentric bands, two of which
are quite visible. The light bands are quite clearly
visible against the brownish-grey background of the
main part of the valve.

Specimen IGS NASU-27/03 (Fig. 2B). The
background colour of the main part of the valve is
brown. White concentric bands, c. 0.7 mm thick, are
clearly visible against the main background.

Specimen IGS NASU-27/04 (Fig. 2C). The
colouration of this specimen is very similar to that
of the specimens IGS NASU-27/01 and 1GS NASU-
27/03, but probably better preserved and represented
by thin (c. 0.25-0.30 mm) concentric white bands
on a brown background, which, unlike the bands on
the mentioned above specimens, have clear and
sharp borders.

The second group includes specimens IGS
NASU-27/02 and IGS NASU-27/05 and two un-
numbered specimens in the Geological Museum of
the Luhansk Taras Shevchenko National University.

Specimen IGS NASU-27/02 (Fig. 2A). The
valve is quite poorly preserved. There are poorly
preserved concentric light bands on its surface; the
main part of the valve surface is yellowish-brown in
colour.

Unnumbered specimen (Fig. 2H). The colour-
ation of this specimen is very similar to that of the
specimen 1GS NASU-27/02, but the concentric
bands on a yellowish-grey and yellowish-brown back-

Fig. 2. Valves of Lingularia mytiloides (Sowerby, 1812) with probably preserved colour bands: A —1GS
NASU-27/02; B — IGS NASU-27/03; C — IGS NASU-27/04; D — 1IGS NASU-27/01; E — IGS NASU-27/05;
F — 1GS NASU-27/06; G—H — unnumbered specimens (Geological Museum of the Luhansk Taras Shevchen-

ko National University, Poltava). Scale bars = 2 mm.
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ground are better observed than in the latter speci-
men, especially in the anterior part of the valve.

Unnumbered specimen (Fig. 2G) and the
specimen 1GS NASU-27/06 (Fig. 2F). The coloura-
tion of these specimens was studied only on a frag-
ment of the anterior part of the valve, where it is
represented by white and greyish concentric bands,
c. 0.2-1.0 mm thick, with indistinct blurred borders
on a grey background. In the specimen IGS NASU-
27/06, the concentric bands are relatively thick and
have indistinct boundaries and almost merge into a
single spot.

Specimen 1GS NASU-27/05 (Fig. 2E). The
colouration of this specimen is similar to that of the
two specimens described above (Fig. 2F, G) and is
represented by thin concentric white and greyish
bands, c. 0.3 mm thick on the grey-coloured anterior
part of the valve and the umbonal part of the valve
is evenly coloured white and greyish.

Discussion. Taphonomy. Pigments in fossil
shells are very sensitive to light and oxygen, so it is
desirable to isolate fossils with preserved coloura-
tion from the effects of these environmental agents
[14, 17]. However, the specimens studied do not
show such dependence, as they did not lose their
colouration during prolonged exposure to the sur-
face of rock dumps, where they were exposed not
only to oxygen and sunlight, but also to precipita-
tion and fluctuations in air temperature and the rock
itself. It is possible that there are no pigments left in
the fossils that could be destroyed by oxygen and
light. A more dangerous process that can affect the
preservation of the shells colour after they are re-
moved from the rock is the development of the py-
rite decay, since the rock matrix of the fossils is py-
ritized.

The key conditions for the preservation of the
colour pattern of early Palaeozoic cephalopods of
the Barrandian Area (Czech Republic) [64] and low-
er Moscovian nautiloids from the Lutuhyns’ka-
Pivnichna fossil site [23] were low oxygen levels on
and below the seafloor, rapid burial and lithification
(especially in carbonate nodules), which are general-
ly characteristic taphonomic features of Konservat-
Lagerstittes [34]. In addition, probably, activity of
bacterial communities and a very low water activity
were also the reason for the preservation of the col-
ouration on the nautiloid conchs from the
Lutuhyns’ka-Pivnichna fossil site [23]. Probably, the
same taphonomic conditions were decisive for pre-
serving the colouration of the brachiopod shells af-
ter their burial in the bottom sediment. Kalashnikov
[36] noted that the colour of some brachiopod shells
from the late Visean algal bioherms in the Pechora
Basin (Russia) was preserved due to the fact that
these shells were enveloped in Cyanobacteria.

It should be noted that it is not possible to calcu-

late what part of the brachiopod shells from the fos-
sil site retained their original colouration, since most
fossils are represented by small fragments of thin-
shelled valves, but it should be noted that all col-
lected Lingularia mytiloides have undeniable or
probable traces of the lifetime colouration, but only
the former were used in the study. Therefore, it
should probably be acknowledged that coloured
valves of Lingularia mytiloides from the studied
locality are not uncommon.

Dr Leonid Popov (National Museum Wales;
personal communication, September 2023) doubts
the possibility of preserving the colour pattern on
lingulid shells, as the shells of fossil lingulids do not
preserve the organic matter with which the pigment
is bound. He considers the colour pattern on the sur-
face of the lingulid shells described here as traces of
oxidation of pyrite, which replaced the organic mat-
ter. As demonstrated in the Introduction section,
pigments can remain preserved even when shells are
recrystallized and/or dissolved. Furthermore, it is
not claimed that the original pigment has been pre-
served in the studied valves. It is quite possible that
Dr Popov is right and the colour bands on the sur-
face of the valves are evidence of sulphide oxida-
tion, but even so, they likely still reflect the original
colour patterns on the surface of the shells.

Comparison. Various authors have figured lin-
gulid valves that may bear the original colouration
or colour patterns. They are discussed in detail be-
low, but it is not entirely certain that these patterns
on the shell surface are actually colouration and not
growth lines, taphonomic artefacts, artefacts of pho-
tography, etc.

Probably, the same colour pattern as in the
studied brachiopods is present on the shells of Lin-
gula mytiloides Sowerby, 1812, L. squamiformis
Phillips, 1836, L. straeleni Demanet, 1934, L. sp.,
and Liralingua wilsoni Graham, 1970, as illustrated
by Graham [29: pl. 14, figs 4-6, pl. 15, figs 3, 7, pl.
16, fig. 6, pl. 17, fig. 5]. These specimens come
from the several Namurian-aged formations of the
United Kingdom. Unfortunately, the low resolution
of the black-and-white photographs of these brachi-
opods does not allow to confidently attributing the
ornament figured to the original colouration of the
shell.

Winkler-Prins and Martinez-Chacén [67] report
white, grey and brown bands on the shells of Lingu-
la mytiloides Sowerby, 1812 from black shales of
the Tournaisian-aged Vegamian Formation of Spain,
but do not provide detailed descriptions or images of
this colour patterns. Probably, evidence of the origi-
nal colouration are also present on the valves of
Lingula mytiloides figured by Korejwo [39: pl. 1,
figs 1-3] from the Tournaisian strata of Poland.
These probable colour patterns are represented by
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weakly pronounced concentric bands, but the low
resolution of the photographs does not allow to con-
fidently interpreting their as the colour ornamenta-
tion rather than taphonomic or photographic arte-
facts.

Also, probable colour concentric bands is pre-
sent on the surface of the valves of Lingula carbo-
naria Shumard & Swalow, 1858 from the Bashkir-
ian-aged Pottsville Formation of Ohio [43: pl. 7, figs
1-3]. Very similar colour patterns in the form of
concentric bands are present on the valves of Lingu-
laria cf. smirnovae Biernat & Emig, 1993 from the
Triassic of Spain [42: fig. 5].

There are several other reports on the original
colouration of Palaeozoic and Mesozoic inarticulate
brachiopods. Cleland [15: pl. 12, figs 3, 4, 5, pl. 13,
figs 8, 9] illustrated two shells of Lingula milwau-
keensis Cleland, 1911, as well as a shell of Lingula
sp. bearing concentric colour bands. These fossils
were found in the Devonian rocks of Wisconsin,
USA. Kalashnikov [36] reported that the shells of
Lingula, Orbiculoidea, Lindstroemella, and Linguli-
pora from the Carboniferous of the Pechora Basin
are yellow and black in colour.

Greger [30] described several shells of the inar-
ticulate brachiopods Lingula sp. (Upper Devonian
Grassy Creek Shale of Missouri, USA) and Orbicu-
loidea humilis Hall, 1867 (Middle Devonian Hamil-
ton Group of the New York State, USA). The col-
ouration of Lingula sp. is represented by concentric
dark blue bands, and the pattern on Orbiculoidea
humilis is represented by concentric bands of light
greenish and dark chestnut colours.

Singh [59] described a single specimen of the
shell of Lingula (?Pseudolingula) cincinnatiensis
Hall & Whitfield, 1875 from the Ordovician-aged
Bullfork Formation in Kentucky, USA. Both valves
of Lingula (?Pseudolingula) cincinnatiensis show

the dark brown and bluish-grey colouration. A simi-
lar colouration is present on the surface of Lingula
rauliniana d’Orbigny, 1847 figured by Gaspard [27:
fig. 3E] from the upper Cenomanian (Upper Creta-
ceous) of France.

Conclusion. From the early Moscovian Ka-
mensk Formation, the valves of the lingulid brachi-
opods Lingularia mytiloides (Sowerby, 1812) with
probably preserved original colouration were stud-
ied. The specimens were divided into two groups
based on shell colouration features, which may re-
flect some details of the colouration and colour pat-
terns. However, these differences may be taphonom-
ic artefacts. It is quite possible that the colour bands
on the surface of the valves are evidence of sulphide
oxidation, but even so, they likely still reflect the
original colour patterns on the surface of the shell.

The key conditions for the preservation of the
colour pattern of the studied lingulid brachiopods
were low oxygen levels on and below the seafloor,
rapid burial and lithification (especially in carbonate
nodules). The studied colour patterns on the shells
of Lingularia mytiloides are similar to those on oth-
er fossil lingulids. The adaptive significance of this
colouration for the studied lingulids, which lived
infaunally, remains unclear and cannot be resolved
with the available material.
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JIinrysiam (0Opaxionoam) 3 iMOBIpHO 30epesKeHMM OPUTIHAJIbHUM 320apPBJIEHHIAM
yepenamky 3 KaM’IHCbKOI CBITH (MOCKOBCHLKHI SIPYC, CepeHiii meHCHIbLBaHiil)
JoHenbkoro d6aceitny (Ykpaina)

Bimanin /lepnoe,
BiJy1i cTpaturpadii Ta maJeoHTONOTIT Nale030HChKIX BiAKIIAIIB
IactutyTy reonoriunux Hayk HAH VYkpainu, Kuis, Ykpaina

3abapBicHHS Ta KOJNBOPOBI Bi3epYHKH Ha deperanrkaX BHKOITHUX Opaxiomoja BHUBYCHI HEIOCTAaTHBO, OCKITBKH X
30epekeHHs Y BUKOITHUX PEIITKaX BUMarae 30iry JeKUTbKOX, iHOJI BUITaJKOBUX, TapOHOMIYHHX (akTopiB. OmHAK, HOC-
JDKEHHS TIEPBIHHHOTO (TIPYKUTTEBOTO) 32a0apBICHHS BUKOTHUX 0€3Xpe0eTHIX Mae BaXKJIMBE IAJICOSKOIOTiuHe 1 Tado-
HOMIiYHE 3HA4YCHHA. 3 KaM’SHCHKOI CBiTH (HFDKHS YacTHHA MOCKOBCBKOTO SIPyCy, CepeiHil meHcuibBaHii) JlyraHcbkol
obmacTi (BigBanu ByrinmeHOI maxtu Jlyryruachka-IliBHIgHA moOmm3y M. JIyTyrnHe) BUBYEHO PEINTKH CTYJIOK JIHTYI]
Lingularia mytiloides (Sowerby, 1812), Ha sikux iiMOBipHO 30eperiocs MPUKUTTEBE 3abapBieHus. [IpmwkuTreBe 3a0ap-
BJICHHS MAaJIC030MChKUX Opaxiomnoa BUBYCHO ciiaOko. Hapasi, HalMmoBHiIII BiTOMOCTI MH MaeMO MO0 3a0apBIICHHS Je-
BOHCBHKHX Opaxiorno, a cepes KaM’ sSHOBYTUIbHUX Opaxiono]] NPYKUTTEBHUI Bi3epPyHOK YW 3a0apBIICHHS BiJIOMe JIUIIE y
15 ponie. Busueni i3ompoBani crynaku Lingularia mytiloides nemoHCTpyOTh KOMBOPOBHIT MaIOHOK, MPEICTABICHUM
MEPEeBAKHO CBITIIMMHU KOHIICHTPUYHUMHU cMyraMu. JloCimipkeHi 3pasku Oyiiu po3aijeHi Ha JIBi IPYNX HAa OCHOBI 0COOIH-
BocTeil 3a0apBiieHHs yepenamok. OqHak i BIAMIHHOCTI MOXYTh OyTH TadoHOMIUHMMH apTedakTamu. L{inkom MoxIu-
BO, IIIO KOJBOPOBI CMYTH Ha TIOBEPXHi CTYIIOK € CBIIYCHHSIM OKHCIICHHS CYIbQIIIB Y MIPUTH30BAHUX CTYNKaxX, aje Ha-
BiTh Y IIbOMY BHUIIAJIKy BOHH, HIMOBIpPHO, BCE ¢ BiTOOpakatOTh MEPBiCHI KOJIHOPOBI Bi3ePyHKH Ha TIOBEPXHI YSPEIIALIKH.
VYMOBH HaBKOJIMIIIHBOTO CEPEIOBHUINA OyTM BAXIUBUMH (DaKTOpaMH A1 30epeKeHHs 3a0apBIICHHS Ha CTYJIKaX JOCKTi-
JoKeHHX JTiHTYIA. Cepeln X yMOB HAWBAKIMBIIINME OyITM HU3bKI TEMITH CEIUMEHTAIli1, BIICYTHICTh areHTIB MeXaHid-
HOI Ta XiMIYHOI JECTPYKIIii, TAKUX SK BUCOKA aKTUBHICTH BOJAHOI TOBIIi, iIHKpycCTaIlisl emiOioHTaMH, qu3aepoOHi YMOBH
Ta MBHAKE IOXOBAHHS, 10, OYEBUIHO, CYNPOBOIKYBAIOCS ASUIBHICTIO OaKTepialbHUX yrpynoBaHb. Ha xaib, BUSBUTH
aJlaliTUBHE 3HAYEHHS NPYXKUTTEBOTO Bi3ePYHKY Ha OBEPXHI BUBYEHHX CTYJIOK Opaxionon He BIAJIOCS.

Knrouoei cnoea: 3ab6apeénenns, 6e33amkosi Opaxionoou, kam saHogy2iibHa cucmema, magonomis, Yepaina.
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