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Abstract: The uranium concentration and distribution in fossils (ammonite and bivalve specimens) were studied. 
Fossil samples were cut perpendicularly and thin sections were prepared. The chemical and mineralogical com-
positions of fossils were analysed using scanning electronic microscopy (SEM) with energy-dispersive X-ray spec-
troscopy (EDS). The distribution of alpha emitters in the area of fossils was registered using CR-39 detectors. Al-
pha particle emitters were almost evenly distributed in all analysed fossils. We do not observe tracks concentrated 
in specific regions, which may indicate the absence of highly radioactive mineral grains. The uniformly distrib-
uted alpha tracks correlated with areas of mineral composition dominated by apatite, Ca5(PO4)3(Cl/F/OH). The 
correlation between phosphorous content and alpha tracks suggests that this element was crucial in absorbing ra-
dionuclides, presumably uranium or other alpha particle emitters, uranium progenies. However, upon analysing 
the chemical composition on thin sections of fossils, uranium was not detected, likely due to its concentrations 
being below the detection limits of EDS. Areas on the thin sections devoid of alpha tracks on CR-39 detectors were 
associated with empty voids in thin sections, ooids partially composed of FeS2 (pyrite framboids) or iron oxides 
F2O3 (hematite), phosphorus-free regions, or other areas where crushed fragments of shells composed of calci-
um carbonate (aragonite) partially filled internal casts. The interaction of elements presented in fossil structures 
with uranium can depend on various factors, such as the pH of the pore fluids, redox conditions, and the specific 
mineralogy of the sediments. Our research indicates that the increased radioactivity registered in some fossils is 
connected with phosphorous content. Small amounts of uranium are disseminated in calcium phosphate (various 
apatite forms). The uranium concentrations smaller than the detection limit of EDS can be successfully registered 
using passive track detectors. 
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INTRODUCTION

The influence of organic compounds in vertebrate 
and invertebrate fossils on uranium concentration 
is poorly understood and remains an area of on-
going research. In some fossils, higher concentra-
tions of uranium can be observed due to uranium 

uptake (Długosz-Lisiecka et al. 2021). Uranium is 
a naturally occurring radioactive element found in 
rocks and soils that can be dissolved in water. The 
content in the Earth’s crust is from 0.9 mg/kg to 
2.8 mg/kg (Hu & Gao 2008), but in the sediments 
of the Karelian lakes, the values varied between 
0.14 mg/kg and 42.33 mg/kg (Slukovskii 2023).  
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In most cases, the geology and geochemistry stud-
ies of the various areas showed that the rocks or 
sediments with a high uranium content have ele-
vated concentrations of thorium, which often ac-
companies uranium. Uranium exists in two ox-
idation states in the environment: U(VI) soluble 
and U(IV) insoluble in water. 

Sedimentary ore deposits typically form when 
uranium dissolved in groundwater encounters 
reducing conditions, causing it to precipitate as 
“pitchblende” (uraninite, UO2) (Mustoe 2020). 
In these conditions, uranium is relatively soluble 
and can be transported by groundwater. When 
groundwater comes into contact with buried or-
ganic structures over thousands of years, uranium 
can leach into the fossilised material without Th. 
In reducing conditions, U(VI) is altered to U(IV) 
and precipitates as insoluble uranium minerals.

Several main factors contribute to the higher 
uranium concentration in fossils  – shells of ceph-
alopods, corals and bones, including environmen-
tal conditions, fossilisation process, microporosity 
and mineral composition (e.g. calcium carbon-
ates, calcium phosphate, iron or manganese ox-
ides) (Tan et al. 2007, Wang et al. 2019). 

The geological and hydrological conditions of 
sites where fossils of ancient organisms are buried 
play a  significant role in uranium uptake. If the 
area has high levels of uranium in the surround-
ing rocks and soil, there is a greater chance of ura-
nium being present in the water that comes into 
contact with bones (Zhao et  al. 2012, Cid et  al. 
2014). Over time, this can lead to uranium accu-
mulation within the structure of buried organ-
isms remains. The burial conditions, such as the 
burial depth, temperature, and groundwater flow, 
can also affect the degree of uranium uptake. Ver-
tebrate and invertebrate fossils can be buried for 
thousands or even millions of years, allowing ura-
nium to accumulate. The longer the fossil remains 
buried, the more time elements accumulate with-
in the bone structure, including uranium. Length 
of the fossilisation process can significantly im-
pact the final concentration of uranium in the fos-
sil (Dahl et al. 2021).

The processes of uranium uptake in fossils can 
be influenced by the initial composition of the el-
ements and compounds in the fossils themselves. 

Fossils that contain many organic materials, 
such as petrified wood or the remains of organ-
isms, may act as preferential uranium accumula-
tion sites (Mustoe 2020). That’s because organic 
materials often have a  strong affinity for urani-
um compounds, and their presence may favour 
the concentration of this element in specific ar-
eas of fossils (Zhang et al. 2020, Długosz-Lisiecka 
et al. 2021).

Jiménez-Arroyo et  al. (2023) show that phos
phate minerals, such as apatite, have a strong af-
finity for uranium and can preferentially react 
with and incorporate uranium into their crystal 
structure during diagenesis. Apatite is common 
in fossilised bones and can influence the uranium 
concentration in these fossils (Trueman & Tuross 
2002, Długosz-Lisiecka et al. 2021). The sorption 
of uranium using phosphates primarily involves 
surface complexation and ion exchange mecha-
nisms. Phosphate minerals, such as apatite, have 
a  high affinity for uranium and can preferen-
tially sorb uranium ions (U6+) onto their surfac-
es (Boukhenfouf & Boucenna 2012). Phosphate 
minerals have negatively charged surfaces due 
to phosphate groups (PO4

3−) in their crystal lat-
tice. As a cation (U6+), uranium can form strong 
surface complexes with these negatively charged 
phosphate groups. The surface complexation in-
volves the electrostatic attraction between the 
positively charged uranium ions and the negative-
ly charged phosphate mineral surface. This pro-
cess allows uranium to adsorb onto the phosphate 
mineral, effectively concentrating uranium in the 
solid phase. The surface complexation mechanism 
is fundamental in neutral to alkaline pH condi-
tions, where the phosphate mineral surfaces are 
negatively charged and capable of forming strong 
surface complexes with uranium (Constantin 
et al. 2022, Clarkson et al. 2023, Lan et al. 2024).

When uranium is complexed on phosphates, 
various chemical compounds can form depend-
ing on the specific phosphate mineral and the 
complexation conditions (Deng et  al. 2023). The 
most common complex formed is the surface 
complex between uranium (U6+) and the negative-
ly charged phosphate groups (PO4

3−) in the crystal 
lattice of phosphate minerals. This surface com-
plex is essential for sorbing uranium onto the 
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phosphate mineral surfaces. The specific chemical 
formula for this surface complex can vary, but it is 
generally represented as follows:

UO2(HPO4)2− or UO2(PO4)2−	 (1)

In this surface complex, the uranium ion 
(U6+) is coordinated with two or more phosphate 
groups. The exact coordination and geometry of 
the complex depend on the structure of the phos-
phate mineral and the environmental conditions 
(Skomurski et  al. 2011, Cid et  al. 2014, Moyo 
et al. 2014).

Additionally, when uranium is sorbed onto 
phosphate minerals, it may form inner-sphere or 
outer-sphere complexes (Bruneton et al. 2014). In 
inner-sphere complexes, the uranium ion is direct-
ly bonded to the oxygen atoms in the phosphate 
groups. In contrast, in outer-sphere complexes, the 
uranium ion is adsorbed on the mineral surface 
through electrostatic forces without direct bond-
ing. Apart from these surface complexes, uranium 
can also form secondary minerals or solid phases 
in the presence of phosphates. For example, un-
der specific conditions, uranyl phosphate min-
erals like autunite (Ca(UO2)2(PO4)2·10–12H2O)  
or meta-autunite (Ca(UO2)2(PO4)2·6H2O) can pre-
cipitate from solution when uranium is in the 
presence of calcium and phosphate ions.

The nature of the chemical compounds formed 
when uranium complexes on phosphates vary 
based on the specific phosphate mineral, urani-
um concentration and other ions in the solution, 
pH, temperature, and other environmental fac-
tors. Complexation of uranium with phosphates 
can change for various applications, including 
the immobilisation of uranium in waste manage-
ment and the study of uranium behaviour in the 
environment and geological formations. Phos-
phate minerals can exchange ions with other cat-
ions in the surrounding solution, including natu-
ral radionuclides. In ion exchange, the positively 
charged uranium ions replace other cations (e.g., 
calcium, sodium) loosely bound to the surface of 
the phosphate mineral. The ion exchange mech-
anism can be significant when the concentration 
of other cations in the solution is high, providing 
more opportunities for exchanging uranium onto 

the mineral surfaces (IAEA 2009, Reynolds et al. 
2018, Zhang et al. 2020, Rasbury et al. 2023, Hatje 
et al. 2024).

The study aims to analyse the distribution of 
alpha-radiation emitting elements in selected fos-
sils of ammonites and bivalves, which are charac-
terised by increased radioactivity. Additionally, an 
effort was made to examine the processes of ura-
nium accumulation and the mechanisms under-
lying it in sedimentary environments. Significant 
part of these studies is the analysis of processes 
of uranium accumulation and its mechanisms in 
sediment environments. 

MATERIAL AND METHODS

The fossils utilised in our research are sourced 
from the collection housed at the Geologic Mu-
seum at the University of Lodz. The samples orig-
inate from a  single location, Pulnoy in France, 
from the Jurassic period. 

The radioactivity of analysed fossils, including 
238U, 235U, 228Ac and 40K, was assessed by Długosz- 
Lisiecka et  al. (2021) using a gamma spectrome-
try system. The samples were analysed by a  low- 
background gamma-ray spectrometry system 
based on the HPGe detector of model GX3020, 
with a relative efficiency equal to 30% (Canberra). 
A unique system with an anticoincidence shield is 
located at the Lodz University of Technology at the 
Institute of Applied Radiation Chemistry in the 
Isotope Methods Laboratory (Długosz-Lisiecka  
2016). Each measurement was conducted over an 
average time of 80,000 s, resulting in measurement 
uncertainties not exceeding 10%. For 238U isotope 
analysis of radioactive isotope activity, average ac-
tivity concentrations of 234Th (63.3 keV) and 234mPa 
(1001 keV) were applied (Fig. 1). 235U isotope con-
centration has been analysed based on a 143.7 keV 
peak energy line. The characteristics of each fossil 
and each sample’s dose rate are given in Table 1.

All fossil samples were cut perpendicularly, 
and thin sections were prepared. The chemical 
and mineralogical compositions of fossils were 
analysed using scanning electronic microscopy 
(SEM) with energy dispersive X-ray spectrosco-
py (EDS) SEM Jeol JSM-IT500LA (landing volt-
age 25 kV). 
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The distribution of alpha-emitting radionu-
clides on thin sections of fossils was evaluated 
based on the spatial distribution of alpha parti-
cle impact traces (black tracks) on the surface of 
CR-39 detectors. The CR-39 detectors (passive 
track detectors) were affixed to thin sections for 
9 months. The detectors were etched in 6M NaOH 
at 60°C after exposure. During this procedure, the 
alpha particle impact traces were enlarged to the 
size that allowed them to be observed under a mi-
croscope. The distribution of alpha particle trac-
es was examined under the Zeiss Axio Imager Z2 
microscope. 

The use of autoradiography to determine the 
distribution of radionuclides in rocks and min-
erals employing alpha track detectors has a  long 
tradition. The use of CR-39 detectors was pro-
posed by Ochmann and Solecki (2005). The hits 
of alpha particles damage the material’s atomic 
lattice, producing a disintegration track. Etching 
in a preferential solution causes the traces to be-
come enlarged, allowing it to be easily viewed us-
ing a microscope. 

The alpha decay of 238U gives rise to anoth-
er alpha-emitting descendants: 234U, 230Th, 226Ra, 
222Rn, 218Po, 214Po and 210Po. Similarly, the alpha- 
decay of 235U (which comprises 0.72% of natural 
uranium) produces the following alpha-emitting 
descendants: 231Pa, 233Ra, 219Rn, 215Po, 211Bi, 211Po. The 
alpha particle emitter is also 232Th, and some decay 
products include 228Th, 224Ra, 220Rn, 216Po and 212Po. 

RESULTS AND DISCUSSION

Preliminary gamma radiation measurements in-
dicated the presence of uranium isotopes 235U and 
238U, along with several of their natural proge-
nies (Fig. 1). The variation in the 238U/235U activ-
ity ratio in natural samples is typically expect-
ed to be around 21.7. The oxidation or reduction 
process may slightly favour one isotope over the 
other. Natural uranium deposits are not always 
uniform. Variations in the local geology or miner-
alogy might lead to differences in the ratio; there-
fore, in this study, we observed slight changes be-
tween 20.0 and 22.1 (Table 1).

Fig. 1. Spectrum of gamma radiation with 234Th (63.3 keV) and 234mPa (1001 keV) as 238U progenies and 235U (143.7 keV)
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Table 1
238U and 235U isotope content in fossil samples

ID
Name of sample

Age
238U concentration 

[Bq/kg]
235U concentration 

[Bq/kg]type of  
fossil systematic position

CP MDL 0001 ammonite Ammonoidea, 
Arietites sp.

Lower Jurassic 
(Sinemurian) 830 ±33 38 ±5

CP MDL 0003 bivalve Ostreida,  
Gryphaea dilatata

Upper Jurassic 
(Oxfordian/ 

Kimmeridgian)
419 ±25 19 ±3

CP MDL 0004 bivalve genus and species 
unspecified unknown 610 ±45 30 ±6

CP MDL 0007 ammonite Ammonoidea  
Haugia variabilis

Lower Jurassic 
(Toarcian) 327 ±25 16 ±2

CP MDL 0009 bivalve Limida,  
Plagiostoma sp. Lower Jurassic 1201 ±92 60 ±14

The thin sections made from fossils were ana-
lysed under a microscope. The internal structure 
of ammonites is visible, such as chambers divid-
ed by seams CP MDL 0007 or septa CP MDL 001 
composed of calcium carbonate (aragonite). The 
chambers are filled with sediments with micro-
fossils. In the case of bivalves, we can notice sed-
iments which fill the inside of their shells. The bi-
valve shell, composed of aragonite, is preserved 
only in one specimen CP MDL 0003). 

The presence of alpha emitters was confirmed 
using passive track detectors CR-39. The distribu-
tion of alpha tracks (black tracks) in all analysed 
samples is relatively homogenous, which may in-
dicate the absence of highly radioactive min-
eral grains (Fig. 2). The presence of such grains 
is demonstrated by highly concentrated and 
high-density track clusters. 

The uniformly distributed alpha tracks cor-
relate with areas of mineral composition dominat-
ed by apatite, Ca5(PO4)3(Cl/F/OH), usually with 
minor admixtures of submicroscopic silicates, 
probably clay minerals (Fig. 3A, C, D) and sod-
ic feldspar (Fig. 3B). Some amount of Fe detected 
in these areas is most likely due to dispersed Fe 
oxides-hydroxides. Areas devoid of alpha tracks 
are associated with empty voids in thin sections 
(Fig. 4C – on the interleaf), ooides partially com-
posed of FeS2 (pyrite framboids) (Fig.  4B) ooi-
des composed of Fe oxides (hematite) (Fig. 4D), 

or phosphorus-free areas (Fig. 4A) or other areas 
where crushed fragments of shells partially filled 
internal cast (Fig.  2A–C). We suggest that the 
contents of uranium and thorium, elements re-
sponsible for the emission of alpha particles, are 
below the detection limits of EDS and were not 
measured. The good positive correlation between 
phosphorus content and alpha tracks indicates 
that this element was crucial in absorbing radio-
nuclides, presumably uranium or other alpha par-
ticle emitters, uranium progenies.

The phosphorous minerals were present in the 
fillings of the bivalves and ammonites (Fig. 2A). In 
marine settings, phosphorus is naturally sourced 
from nutrient runoff via weathering and oceanic 
upwelling. Enriched phosphate content in sedi-
ments can be caused by:
–	 basin-scale process that affects P availability, 
–	 burial of phosphate absorbed onto iron oxide 

particulates, 
–	 remineralisation of phosphate from organic mat-

ter through microbial respiration, or other mi-
crobial activities (such as storage and release of 
phosphates) that influence porewater chemistry. 
Phosphogenesis is often driven by microbial 

sulphate reduction and the reduction of iron ox-
ide particulates. These particulates play a critical 
role in limiting phosphate diffusion from sedi-
ments to bottom waters through a process called 
“iron-pumping.” 
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Fig. 2. The compilation of the thin section and CR-39 detectors. Shells and internal cast of ammonites and bivalves: A) ammo-
nite (Arietites sp.); B) bivalve (Gryphaea dilatata); C) bivalve (unspecified); D) ammonite (Haugia variabilis); E) bivalve (Pla-
giostoma sp.)

A

B

C

D

E

Arietites sp.

Plagiostoma sp.

https://journals.agh.edu.pl/geol


95

Geology, Geophysics and Environment, 2025, 51 (1): 89–100

Alpha particle distribution and uranium mechanisms of accumulation in fossilised shells of ammonites and bivalves

A

B

C

D

Fig. 3. The chemical compositions of regions where alpha tracks on CR-39 detectors were observed (internal structure of bivalves 
and ammonite) (for an explanation, see the text)



Fig. 4. The chemical compositions of regions lacking alpha tracks on CR-39 detectors of internal casts of ammonites and bivalves (for an explanation, see the text)

A

B

C

D

WITHOUT ALPHA TRACKS ON CR-39 DETECTORS
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In this process, iron oxides adsorb phosphate, 
produced deeper in the sediment, preventing its re-
lease. Since sulphate and iron oxide reduction are 
sensitive to redox conditions, phosphatisation is 
more likely to occur in marine environments with 
dysoxic bottom waters (Sinha et al. 2021).

Usually, in the fossils, the apatite or carbonate- 
hydroxylapatite is registered. The carbonate-bear-
ing apatite-(CaF) was found in the composition 
of ammonites (Cadoceras elatmae) of the Jurassic 
age from the Makar’ev South outcrop in Kostro-
ma oblast, Russia, as minerals which replaced the 
soft body of ammonites (Yushkin et al. 2011). The 
nanocrystalline apatite (Ca-F) mineralisation was 
also observed in the shells of the contemporary 
bivalves Lithophaga, which shells usually con-
tain calcium carbonate (Taylor et  al. 2023). Flu-
orapatite is considerably less soluble and hard-
er than calcium carbonate. It is suggested that 
the phosphate layer of Lithophaga is a  function-
al adaptation to protect their shells from self- 
dissolution from their rock-dissolving glandular 
secretions and may also act as a  defence against 
other shell-eroding organisms (Taylor et al. 2023). 
In our study, the shell of bivalve Gryphaea dila-
tata was composed of calcium carbonate; con-
sequently, no alpha tracks were registered at the 
shell area (Fig. 2B). Similarly, seams visible inside 
the ammonites Arietites sp. and Haugia variabilis 
(Fig. 2A, D) were also composed of calcium car-
bonate (aragonite); therefore, no alpha tracks were 
detected in those areas. In specific conditions 
during diagenesis, uranium and radium elements 
can incorporate certain carbonate minerals such 
as calcite and dolomite, resulting in increased ra-
diation in sedimentary rocks (Cole et  al. 2020). 
This situation was not observed in our studies. 

Pyrite framboids, visible in Figure 4B, can be 
used as a paleoenvironmental indicator. Framboids 
are the dominant form of pyrite in modern anoxic/ 
suboxic environments, and they occur in both ma-
rine and freshwater environments. However, most 
framboids observed in nature form near the re-
dox boundary, above the zone of bacterial sulphate 
reduction (Zatoń et al. 2008). Pyrites are thought 
to have a  close connection with organic matter. 
Iron-framboids especially need organic-rich sys-
tems, suggesting that organics would substantial-
ly contribute to their formation (Liu et  al. 2021). 

As  the decomposition of the organic part of bi-
valves continues after sediment deposition through 
sulphate-reducing bacteria, dissolved intestinal 
sulphate is reduced to H2S, which compounds with 
active iron to form pyrites. Meanwhile, interme-
diate products, H2S and iron sulphides, also need 
a  reduced environment, or they would be oxida-
tively destroyed (Taylor et al. 2023). Minerals like 
goethite (FeO(OH)), hematite (Fe2O3), and mag-
netite (Fe3O4) can adsorb uranium ions on their 
surfaces and concentrate uranium in specific en-
vironments (Cole et al. 2020). In our studies, the 
places on thin sections of fossils, composed of Fe 
oxides-hydroxides or iron sulphide, were devoid of 
radioactive elements (Fig. 4B, D). 

The study reviews potential mechanisms for 
uranium accumulation in fossilised materials, em-
phasising the role of organic compounds in the sur-
rounding sediments. These organic compounds 
can influence the mobility and retention of urani-
um through various interactions. The interaction 
between elements within the fossil structure and 
uranium depends on several processes. The pres-
ervation of organic compounds in fossils over mil-
lions of years is rare, and most fossilised materi-
al undergoes significant mineralisation and loss of 
original organic material. As a result, the impact 
of organic compounds on uranium concentration 
may vary depending on the fossil’s age, burial con-
ditions, and the degree of diagenetic alteration it 
has undergone (Aydaş et al. 2015).

The initial composition of minerals in fossils 
is vital because some minerals preferentially react 
with uranium, leading to their migration and con-
centration in some fossil areas. One mineral that 
can preferentially react with uranium is phosphate 
minerals, particularly apatite. Apatite is a group of 
phosphate minerals common in the Earth’s crust 
that can be incorporated into the structure of fos-
sils through fossilisation. The crystal structure of 
apatite contains calcium, phosphate, and hydrox-
ide ions. Due to its chemical composition and crys-
tal lattice, apatite has a natural affinity for uranium, 
and it can readily incorporate uranium ions (U6+) 
into its structure during diagenesis and mineralisa-
tion processes. Incorporating uranium into apatite 
crystals can lead to elevated uranium concentrations 
in sedimentary rocks, fossilised bones, and other 
geologic formations containing apatite (Koul 1979). 

https://journals.agh.edu.pl/geol
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Apatite is particularly important in fossilised 
sedimentary rocks due to its common occurrence 
and role in preserving uranium over geological 
timescales. The environment in which fossils form 
can affect uranium availability are lakes or oth-
er low-oxygen environments that may favour the 
fixation of dissolved uranium compounds, which 
may later accumulate in sediments. Uranium con-
centration can reach very high levels in specific 
geological settings and environments. Clay min-
erals, such as smectite and illite, can adsorb ura-
nium and help retain it in sedimentary rocks (Shi 
et al. 2019, Philipp et al. 2022). 

The organic-rich nature of black shales can 
create favourable conditions for uranium ac-
cumulation (Aydaş et  al. 2015, Livermore et  al. 
2020). Organic materials like humic substances 
found in soils and sediments can act as chelat-
ing agents and form complexes with uranium, 
leading to its concentration in specific environ-
ments (Moyo et al. 2014, Zhang et al. 2020). Some 
organic molecules, known as ligands or chelat-
ing agents, can bind with metal ions, including 
uranium. Moreover, uranium can accumulate in 
certain sandstone formations, particularly in the 
form of roll-front deposits. Groundwater flowing 
through the porous sandstone can dissolve and 
transport uranium, forming uranium-rich zones. 
Some black shale formations can have high ura-
nium concentrations. 

In some cases, groundwater can become con-
taminated with high levels of uranium due to 
natural processes (Cole et al. 2020). For example, 
uranium leaching from geological can lead to el-
evated uranium concentrations in groundwater. 
Diagenetic processes, such as chemical changes 
and rock transformations, can affect uranium mi-
gration after fossil burial. Certain chemical reac-
tions can promote uranium accumulation at spe-
cific locations in fossils. 

CONCLUSIONS

In this research, a selection of fossil samples was 
analysed using CR-39 track detectors and scan-
ning electron microscopy (SEM). The observa-
tions show that alpha emitters are almost even-
ly distributed throughout the fossils. No regions 

with concentrated tracks were identified, sug-
gesting the absence of highly radioactive miner-
al grains. The uniformly distributed alpha tracks 
correlate with areas of mineral composition dom-
inated by apatite, Ca5(PO4)3(Cl/F/OH). 

The co-occurrence of phosphorus compounds 
and alpha emitters indicates a  strong affinity of 
uranium for phosphorus, particularly within the 
former organic structures of fossilised material. 
Phosphorus compounds seem to be critical in ab-
sorbing uranium isotopes from the surrounding 
sediments. However, upon analysing the chemi-
cal composition, uranium was not detected, likely 
due to its concentrations being below the detec-
tion limits of EDS. Areas devoid of alpha tracks 
were associated with empty voids in thin sections, 
ooids partially composed of FeS2 (pyrite fram-
boids) or iron oxides (hematite), phosphorus-free 
regions, or other areas where microfossils partial-
ly filled internal casts.

Our research indicates that the increased ra-
dioactivity registered in some fossils is connect-
ed with phosphorous content. Small amounts of 
uranium are disseminated in calcium phosphate 
(various apatite forms). The uranium concen-
trations smaller than the detection limit of EDS 
can be successfully registered using passive track 
detectors. 

Moreover, the study explores possible mecha-
nisms for uranium accumulation in fossils, high-
lighting the influence of organic compounds 
and sediments that fill the fossils. These com-
pounds can affect uranium’s mobility and reten-
tion through various interactions. The interaction 
of uranium with elements within the fossil struc-
ture depends on multiple processes. Organic com-
pounds rarely persist in fossils over millions of 
years, as fossils typically undergo significant min-
eralisation and lose most of their original organic 
content. Consequently, the extent to which organ-
ic compounds influence uranium concentration 
varies with the fossil’s age, burial environment, 
and degree of diagenetic alteration.
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