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Cathodoluminescence of conodont elements

A. V. Zhuravlev
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Conodont elements are used as a geochemical archive of seawater. Some compositional features of conodont elements reflect
conodont ecology and trophic structure of Palaeozoic pelagic ecosystems. However, the screening of conodont elements prior to
geochemical and/or isotopic studies is a real problem. This study evaluates SEM cathodoluminescence (SEM-CL), which is very
sensitive to the REE and Mn content of apatite, for the detection of traces of secondary transformation in the composition of conodont
bioapatite. The SEM-CL of conodont elements is similar to that of unaltered shark teeth (blue-violet), but differs significantly from
that of fossil vertebrate teeth (orange-red). Thermal alteration has little effect on the SEM-CL. Elements with a CAl of 1—1.5 show
a redder and more intense CL than elements with a CAl of 5. In the case of corrosion of the conodont element surface in carbonate
host rocks, the CL of the outer parts of the conodont element become reddish due to invasion of the carbonate material. Conodont
elements from the clay host rock show deep purple SEM-CL. Thus, SEM-CL allows detection of the results of secondary processes in
conodont mineralised tissues, including enrichment by REE and/or Mn, corrosion and contamination by carbonate material. This
method can be used to screen significantly altered samples prior to chemical and isotopic analyses.

Keywords: conodonts, cathodoluminescence, mineralised tissues, taphonomy.

KaTomonroMHecCIeHIIVISI KOHOZOHTOBBIX 3JIEMEHTOB

A. B. )XypasiesB
Nuctutyt reonorum ®ULL Komu HII YpO PAH, CeIkThIBKAp

KoHOmOHTOBbIE 3/1€MEHTBI LIMPOKO UCMONb3YHOTCS B KaYeCTBe reOXMMMYECKOro apX1Ba MOPCKOW BOoAbl. HeKoTopble KOMMNO3MLMOH-
Hble 0CODEHHOCTM KOHOLOHTOBbIX 3IEMEHTOB OTPAXAKOT IKONOTMI0 KOHOLOHTOB M TPODUUECKYIO CTPYKTYPY Naneo3oncKkMx nenarmye-
ckmx akocmcTeM. OaHAKO CKPUHMHT KOHOLOHTOBbIX 3/1EMEHTOB Nepes reoXMMUYECKUMU U/MNn U30TOMHBIMU UCCNEA0BAHMUAMM NPeLCTaB-
nset cobor peanbHyto npobnemy. B naHHOM mccnenoBaHuu oueHmBaeTcs katogontoMmHecueHumns (SEM-CL), oueHb yyBCTBUTENBHAS K
cogepxanuto REE n Mn B anaTute, ong obHapyxeHus cnegoB BTOPUYHOro Npeobpa3oBaHus B COCTaBe KOHOAOHTOBOroO buoanatura.
SEM-CL KOHOLOHTOBbLIX 31EMEHTOB CXOLHA C TAKOBOW HEM3MEHEHHBIX 3yDOB aKyn (CMHe-OUONETOBbIN LBET), HO 3HAYUTENbHO OT/IMYA-
€TCS OT TaKOBOW MCKOMaeMblix 3y60B NO3BOHOUHbIX (OpaHXeBO-KPACHbI LBeT). TepMuueckoe naMeHeHue Bnuset Ha SEM-CL KoHoAOH-
TOBbIX 3/1EMEHTOB B HE3HaUWUTENbHOM cTeneHn. KoHomoHToBble aneMeHTbl ¢ MOK = 1—1.5 nemMoHcTpupytoT 6onee kpacHoBaTyto v bonee
MHTEHCMBHYHO KaTOAOMHOMUHECLLEHLMIO MO CpaBHEHMIO C aneMeHTamm ¢ MOK = 5. B cnyyae Koppo3uu NoBEPXHOCTM KOHOLOHTOBbIX 3/e-
MEHTOB B kapboHaTHbIX BMeLLatowmx nopoaax SEM-CL BHeLHe YacT KOHOAOHTOBbIX 31EMEHTOB CTAHOBWUTCS KPAaCHOBATOM M3-33 BKIO-
YyeHu kapboHaTHoro Matepuana. KOHOLOHTOBbIE 3N1EMEHTbI U3 MIMHMCTOM BMELLAKOLLEN NOPOAbI AEMOHCTPUPYIOT TEMHO-(DMONETOBbIN
uset SEM-CL. Takum obpazom, SEM-CL no3BonseT BbISBUTb pe3yAbTaThl BTOPUYHBIX MPOLLECCOB B MUHEPANIM30BAHHbIX TKAHAX KOHOLOH-
TOB, BK/It0Yas oboraweHne REE u/unmn Mn, koppo3uto 1 3arpsisHeHne kapboHaTHbIM MaTepuanoMm. ITOT METOZ MOXKET ObITb MCMONb30BaH
L5 BbISIBNEHUS 3HAYUTENBHO M3MEHEHHbIX 06pa3LI0oB nepes npoBeseHMeM XMMUYECKOTO U M30TOMHOMO aHaNM30B.

KnioueBble cnoBa: KOHOOOHMbI, KAMOOOTOMUHECUEHUUS], MUHEpaiu308aHHbIE MKAHU, ma(i)OHOMUﬂ.

Introduction

The study of the structure and composition of conodont
bioapatite has yielded useful results. Conodont elements
are used as a geochemical archive of seawater O and Sr
isotopic composition (e.g. Luz et al., 1984; Joachimski,
Buggisch, 2002; Kiirschner et al., 1992; Trotter et al., 1999;
Griffin et al., 2021). The carbon isotope composition of
conodont elements promises to be a useful tool for
reconstructing conodont ecology and trophic structure of
Palaeozoic pelagic ecosystems (Zhuravlev, 2020, 2023).
The Ca/Sr ratio and Ca isotope composition in conodont
apatite likely reflect the position of the conodont in the
food web (Balter et al., 2019; Zhuravlev et al., 2020).

The results of conodont elemental chemistry studies
face the problem of distinguishing between primary and
secondary geochemical signals. Usually, the thermal
alteration revealed by CAI and the conodont elemental
surface evaluated by SEM are the only features used to
evaluate secondary changes of conodont element matter.
SEM-EDS has low sensitivity for the precise study of likely

geochemical exchanges between conodont elements and
surrounding matter (ambient water, pore water and host
rock). Therefore, screening of conodont elements prior to
geochemical and/or isotopic studies is a practical issue
(e.g., Zhuravlev & Shevchuk, 2017; Zhuravlev, 2023).
Cathodoluminescence (CL) is widely used to study
minerals and single crystals (e.g. Richter et al., 2003; Gotze,
2012). In particular, CL is used to study the composition
of apatite. This method is very sensitive to the REE and
Mn content of the apatite (Richter et al., 2003). Elevated
Mn and REE concentrations induce orange to violet
cathodoluminescence (CL) of this mineral (Ségalen et al.,
2008; Wierzbowski, 2021). Cathodoluminescence analysis
is used to assess the state of preservation of vertebrate
teeth and conodont elements (Wierzbowski et al., 2021;
Wierzbowski, 2021). The influence of diagenetic alteration
on the chemical composition of bioapatites is well known
(Wierzbowski, 2021). Therefore, CL appears to be useful
for detecting traces of geochemical exchange between
conodont bioapatite and surrounding media. Thus, CL can
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be used to assess secondary changes in the composition
of bioapatite. In addition, the sensitivity of CL to differences
in organic content and crystalline structure of apatite
makes it possible to use CL as a tool for the detection of
conodont element tissues.

The aim of this work is to evaluate CL as a tool for the
study of conodont element histology and to assess the
preservation of conodont element matter and the likely
uptake of elements from host rocks.

Material

The study material comes from the Tournaisian (Lower
Mississippian) shallow-water carbonate platform
successions (sections in the Kamenka River basin, east of
the Pechora Plate, northern Cis-Urals) and the deep-water
succession (section in the Konstantinov Creek section, Cis-
Polar Urals) (fig. 1).

16 polished sections of conodont elements of different
morphology and preservation were examined by SEM,
SEM-CL and light microscopy. Seven conodont elements
from the Kamenka River sections have a CAI of 1, and nine
conodont elements from the Konstantinov Creek section
have a CAI of 5 (P1 elements of Siphonodella quadruplicata
(Branson et Mehl) and Hindeodus crassidentatus (Branson
et Mehl), and S element of Idioprioniodus sp.) (fig. 2). Among
the conodont elements with CAI = 1, two elements (S and
M) are from a clay host rock (figs. 2.9 and 2.10) and five
elements (P1 of Polygnathus parapetus Druce) are from the
limestone host rock (figs. 2.12—2.15). In addition, five
conodont elements (Pelekysgnathus isodentatus Aristov,
Bispathodus stabilis (Branson et Mehl) Morphotype 1,
Polygnathus communis communis Branson et Mehl, and
Pseudopolygnathus graulichi Bouckaert et Groessens) of
different surface quality, including calcite inclusions, were
examined (fig. 3).

Methods

Processing of limestone samples followed the standard
procedure documented by Harris and Sweet (1989)
(dissolution of limestone in 10% buffered acetic acid). Clay
samples were dispersed in hot water. The residue was
washed through a 70 ym sieve, dried and the conodont
elements were collected.

The specimens were mounted in low molecular weight
epoxy resin based on Bis A (CHS-EPOXY 520), ground and
polished. The specimens were ground using UltraPrep
(Buehler) diamond grinding discs before polishing with
MasterPrep Sol-Gel alumina suspension. The polished
surface was ultrasonically cleaned for 30 min. The polished
slab was coated with C for sample conductivity in the SEM.

Light microscopy combined with SEM was used to
examine the surface of the conodont elements for corrosion
and the polished sections for hard tissue distribution and
texture.

EDS and SEM analyses of polished sections provide
data on the texture and composition of conodont hard
tissues. These analyses were carried out using an Axia
ChemiSEM (Thermo Scientific). EDS analysis was performed
on the same SEM equipped with a TrueSight X EDS detector.

SEM-CL analyses were performed using an Axia
ChemiSEM (Thermo Scientific) at an accelerating voltage
of 20 kV, a working distance of 10 mm, a beam current of
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Fig. 1. Locality map: 1 — Kamenka River sections, Pechora
Basin; 2 — Konstantinov Creek section, Cis-Polar Urals
Puc. 1. Cxema pacnonoskeHus pa3pe3oB: 1 — pa3pe3 Ha
p. Kamenka, [Tedopckuii 6acceiin; 2 — paspe3 Ha pyd. KoHc-
TAHTUHOB, [IpunossipHbIii Ypan

1.2 x10-9 A and a dwell time of 3x10-5 s. The colour of the
CL was evaluated on a triple plot in RGB coordinates, pro-
viding a semi-quantitative analysis of the CL. Increasing
the acceleration voltage from 20 kV to 30 kV resulted in a
certain red shift (in RGB coordinates) of the CL of con-
odont elements. Therefore, the RGB coordinates of the CL
of the specimens were analysed only for the accelerating
voltage of 20 kV. CL images obtained at 30 kV accelerat-
ing voltage were used for illustrations only.

Sample preparation, CL, EDS and SEM analyses were
performed at Center for Collective Use of Scientific
Equipment "Geonauka" of N.P. Yushkin Institute of Geology
FC Komi SC UrB RAS (Syktyvkar, Russia). Original soft-
ware was developed for the preparation of the triple dia-
gram in RGB coordinates. Image analysis was performed
using Image] software (Schneider et al., 2012).

Results

Optic microscopy and SEM

Under light microscopy and SEM, the studied con-
odont elements show good preservation and no traces of
re-crystallisation, with the exception of one specimen
(Polygnathus parapetus Druce from sample 122-3/16). This
specimen has a corroded surface (fig. 2.15). Some conodont
elements show surface contamination by carbonate par-
ticles, visible in SEM images (fig. 3).

EDS results

EDS data suggest the presence of small amounts of
REE (Nd, Yb) in the conodont apatite of some samples.
REE (up to 0.2 % at.) were only detected in conodont ele-
ments that came from the clayey deposit. The Mn content
in the conodont apatite is below the detection threshold
of the EDS instrument (< 0.1% at.). It is noteworthy that

31



& Beciinur seohaye, nionb, 2023, N2 7

CAI=5
limestone host rock

clay host rock

" 10a

9a

CAI=1 limestone host rock

2

CAI=5 0.2

limestone host rock CAI=1

clay host rock

9b

0.2 tm

7b

Fig. 2. SEM (a) and SEM-CL (b) images of polished sections of conodont elements. 1 — Idioprioniodus sp., S element, longitudinal
section, sample 0-7K, the Konstantinov Creek section, middle Tournaisian; 2, 3 — Hindeodus crassidentatus (Branson et Mehl),
P1 elements, longitudinal sections, sample 0-7K, the Konstantinov Creek section, middle Tournaisian; 4 — Siphonodella
quadruplicata (Branson et Mehl), P1 element, oblique section of rostrum, sample 0-7K, the Konstantinov Creek section, middle
Tournaisian; 5, 6 — Siphonodella quadruplicata (Branson et Mehl), P1 elements, transverse sections of anterior platform, sample
0-7K, the Konstantinov Creek section, middle Tournaisian; 7, 8 — Siphonodella quadruplicata (Branson et Mehl), P1 elements,
oblique sections of platform, sample 0-7K, the Konstantinov Creek section, middle Tournaisian; 9 — S element, longitudinal
section, sample 121-2-1/90, the Kamenka River section, middle Tournaisian; 10 — M element, longitudinal section, sample 121-
2-1/90, the Kamenka River section, middle Tournaisian; 11 — Polygnathus parapetus Druce, P1 element, transverse section of
free blade, sample 111A-4/19, the Kamenka River section, lowermost Tournaisian; 12 — Polygnathus parapetus Druce, P1 element,
oblique section, sample 121-1/18, the Kamenka River section, lowermost Tournaisian; 13 — Polygnathus parapetus Druce,
P1 element, oblique section, sample 111A-5/19, the Kamenka River section, lowermost Tournaisian; 14 — Polygnathus parapetus
Druce, P1 element, oblique section, sample 111A-3/19, the Kamenka River section, lowermost Tournaisian; 15 — Polygnathus
parapetus Druce, P1 element, oblique section, sample 122-3/16, the Kamenka River section, middle Tournaisian; 1b—8b — CL
images are obtained at 30 kV accelerating voltage; 9b—15b — CL images are obtained at 20 kV accelerating voltage

Puc. 2. SEM-(a) u SEM-CL-(b)-u306paskeHnst IOMMPOBAHHBIX CPEe30B KOHOJOHTOBBIX 3IeMeHTOB: 1 — Idioprioniodus sp, S-37eMeHT,
TIPOIOBbHBII pa3pes, obpaser 0-7K, pa3pes Ha pyu. KOHCTaHTMHOB, cpeqHuUit TypHe; 2, 3 — Hindeodus crassidentatus (Branson
et Mehl), P1-3meMeHTbI, TPOI0IbHBIE pa3pe3sbl, obpaselr 0-7K, paspe3 Ha pydu. KOHCTaHTUHOB, cpeHuit TypHe; 4 — Siphonodella
quadruplicata (Branson et Mehl), P1-aiemenT, Kocoit pa3pes pocTpa, oopaselr 0-7K, paspes Ha pyd. KOHCTaHTMHOB, CpeIHMiA
TypHe; 5, 6 — Siphonodella quadruplicata (Branson et Mehl), P1-371eMeHTbI, IIOTIepeUHbIe Cpe3bl nepenHei miathopmsl, 06pa-
3e11 0-7K, paspes Ha pyd. KOHCTaHTMHOB, cpeqHuMii TypHe; 7, 8 — Siphonodella quadruplicata (Branson et Mehl), P1-anemeHTsI,
Kocble cpe3bl tatdopmsl, obpasers 0-7K, paspe3 Ha pyd. KOHCTaHTMHOB, Cpe[iHIIT TYpHE; 9 — S-37IeMeHT, MPOIOIbHBIN Cpes,
o6paser; 121-2-1/90, paspe3s Ha p. KameHka, cpenunii TypHe; 10 — M-3/eMeHT, TPOIoIbHbIN pa3pes, obpasery 121-2-1/90, pas-
pes Ha p. KameHka, cpenuuit TypHe; 11 — Polygnathus parapetus Druce, P1-351eMeHT, TIOTIepeuHblii pa3pe3 CBOOOIHOTO JIUCTA,
o6paserr 111A-4/19, paspes Ha p. Kamenka, HyoKHUI TypHe; 12 — Polygnathus parapetus Druce, P1-3/1eMeHT, KOCOit paspes,
o6paser 121-1/18, paspe3s Ha p. KameHka, HukHMIT TypHE; 13 — Polygnathus parapetus Druce, P1-a1emMeHT, Kocoii cpes, o6pa-
3en; 111A-5/19, paspes Ha p. KameHKa, HUskKHMIT TypHE; 14 — Polygnathus parapetus Druce, P1-amemMeHT, Kocoit cpes, o6paser]
111A-3/19, pa3pes Ha p. KameHka, HMskHUIT TypHe; 15 — Polygnathus parapetus Druce, P1-35eMeHT, KOCOJi cpe3, o6paser]
122-3/16, paspes Ha p. KameHka, cpegHuii TypHe; 1b—8b — CL-u3006pakeHNUs MOTYUEHbI IIPU YCKOPSIIOIIEM HATIPSIKEHUN
30 kB; 9b—15b — CL-m306paskeHMs MTONyUEHbI IIPU yCKOpsIoneM HanpspkeHun 20 KB
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the distribution of Mn in the conodont element is almost
uniform and independent of that of the tissues (Trotter,
Eggins, 2006).

SEM-CL of different tissues

The different tissue types distinguished by SEM and
light microscopy show some differentiation on CL (fig. 4).
Glow-violet CL is characteristic of albid tissue. Red-violet
CL is specific for paralamellar tissue. Lamellar tissue shows
deep purple CL. In general, CL images show clear tissue
differentiation in brightness and weak differentiation in
hue (fig. 4).

Fig. 3. SEM-(a) and SEM-CL-(b) images of conodont elements: 1 — Bispathodus

stabilis (Branson et Mehl) Morphotype 1, P1 element, sample 101-5/19, the Kamenka

River section, upper Famennian; 2 — Polygnathus communis communis Branson

et Mehl, P1 element, sample 101-3/19, the Kamenka River section, upper Famennian;

3 — Pseudopolygnathus graulichi Bouckaert et Groessens, P1 element, sample 101-

5/19, the Kamenka River section, upper Famennian. CL images obtained at 20 kV
accelerating voltage

Puc. 3. SEM-(a)- u SEM-CL-(b)-n306paskeHus1 371eMEHTOB KOHOJIOHTOB:

1 — Bispathodus stabilis (Branson et Mehl) mopdotuit 1, P1-anemenT, o6paserr 101-

5/19, paspes Ha p. Kamenka, Bepxumnii hameH; 2 — Polygnathus communis communis

Branson et Mehl, P1-anemenT, o6pasers 101-3/19, paspes Ha p. KameHKa, BepxXHMIA

dbamen; 3 — Pseudopolygnathus graulichi Bouckaert et Groessens, P1-a5memeHT,

ob6paser; 101-5/19, pa3pes Ha p. KameHka, Bepxumit pameH. CL-1306paskeHMs MTOTTY-
YeHbI IIPK YCKOPsIIoleM Hampsskerny 20 KB
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Fig. 4. Relative intensity of CL of different tissues of conodont element. Line A—B marks the position of CL intensity profile
on the polished section of the P1 element of Polygnathus parapetus Druce (carbonate sample 111A-3/19, the Kamenka River
section, lowermost Tournaisian)

Puc. 4. OTHOCUTe/IbHASI MHTEHCUBHOCTDH CL pa3nmuHbIX TKaHe 37ieMeHTa KOHOAOHTA. JInHus A—B oTMeuaeT moioskeHue Mpo-
duns uaTeHcuBHOCTM CL Ha monmpoBaHHOM cpe3e P1-anemenTa Polygnathus parapetus Druce (kapboHaTHbIT o6paser; 111A-
3/19, paspes Ha peke KameHKa, HVOKHUI TypHE)
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SEM-CL of conodont elements with different CAl
and preservation

Conodont elements with different CAI show some
variation in CL. Elements with a CAI of 1—1.5 show a more
reddish CL compared to elements with a CAI of 5
(fig. 5, A). In general, the intensity of CL decreases in con-
odont elements with a CAI of 5.

Conodont elements derived from clay have more blu-
ish CL compared to elements of the same preservation
derived from limestone (fig. 5, B). Corroded conodont
elements from limestone show red CL in the corroded
rim (fig. 2.15, b). Unpolished conodont elements show
deep blue or blue-violet CL with reddish inclusions caused
by surface contamination by the carbonate material
(fig. 3.2, b).

Discussion

Several factors are thought to contribute to the CL of
conodont elements. Organic matter, Mn and REE appear
to be the most likely inducers of conodont CL. The levels
of Mn and REE may reflect either the primary composi-
tion of conodont elements or secondary element uptake
from the host rock.

elimestone
oclay

N=13

Fig. 5. Colour of cathodoluminescence of conodont elements

on RGB diagram. A — CL of conodont elements with different

CAI B — CL of conodont elements from different host rocks
(limestone and clay)

Puc. 5. IIBeT KaTOLOMIOMMHECLIEHIIVM KOHOLOHTOBBIX 3J/1e-

meHTOB Ha RGB-anarpamme. A — CL 371eMeHTOB KOHOJOHTOB

¢ pasnuuHbiM MOK. B — CL 371eMeHTOB KOHOJJOHTOB U3 pa3-
HBIX BMEIIAIOIIMX MOPOoy, (M3BECTHSIK U IJIMHA)

Organic molecules, which comprise up to 3% of con-
odont elements (Zhuravlev, 2023), may make some con-
tribution to CL. Pure hydroxyapatite (HAP) has a grey or
reddish CL, but pure collagen has a bluish-green CL (Barnett
et al., 1975; Roman-Lopez et al., 2014). In RGB coordi-
nates, the CL of all tissues of unaltered conodont elements
is close to that of HAP and different from that of pure col-
lagen (fig. 6). It is therefore reasonable to assume that or-
ganic matter contributes very little to the tone of con-
odont CL.

Ce, Eu, Sm, Mn induce bluish and blue-reddish CL
(Richter et al., 2003, p. 154; Kempe & Gotze, 2002). This
colour of CL is observed in conodont elements derived
from clay (figs. 2.9, b and 2.10, b). These conodont ele-
ments also show the presence of REE in their apatite. Mn2*
induces green to yellow CL (Richter et al., 2003, p. 154).
CL is visible at very low Mn2+ concentrations >1 ppm
(Habermann et al., 1998), which is below the resolution of
EDS (about 1000 ppm). The cumulative effect of Mn2*+ and
REE on the CL of conodont elements probably leads to or-
ange to violet CL of conodont apatite. According to Gotze
(2012), blue CL emission can also be caused by lattice de-
fects (electron defects on the oxygen of the phosphate
group) (see also Habermann et al., 1997). Due to the com-
plex nature of CL, it is difficult to distinguish the contri-
bution of different factors.

The lack of gradient in CL from the outer to the in-
ner part of a conodont element suggests that CL. mainly
reflects the near-primary composition of the conodont tis-
sues and not only the secondary influx of contaminants
from the host rock or ambient water. Conversely, the dif-
ference in CL between albid tissue (most resistant to chem-
ical exchange with the environment) and other tissues
suggests a significant contribution of external 'contami-
nants' to the CL of conodont elements.

In the case of corrosion of the conodont element
surface in carbonate host rocks, the CL of the surface of
the conodont element becomes reddish due to invasion

olamellar tissue
salbid tissue

Fig. 6. Colour of cathodoluminescence of different tissues of
conodont elements in comparison with pure HAP and collagen
on RGB diagram

Puc. 6. LiBeT KaTOOO/IIOMUHECLIEHIIUM PA3IUUHBIX TKaHe
KOHOJIOHTOBBIX 3JIEMEHTOB B CpaBHeHMM C YuCTbiM HAP
1 KosmareHoM Ha RGB-nmuarpamme
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of the carbonate material (figs. 3.1, b and 3.2, b). In gen-
eral, the CL of unaltered conodont elements is similar
to that of unaltered shark teeth (blue), but differs sig-
nificantly from that of fossil vertebrate teeth (orange-
red).

Thus, CL data allow the detection of the results of
secondary processes in conodont mineralised tissues, in-
cluding enrichment by REE and/or Mn, corrosion and con-
tamination by carbonate material. Therefore, CL of con-
odont elements can be used to screen significantly altered
samples prior to chemical and isotopic investigations. For
example, conodont elements showing evidence of carbon-
ate incorporation with reddish CL cannot be used for car-
bon isotopic studies. This assumption is confirmed by the
extremely high carbon isotope value of conodont elements
showing reddish CL (sample 122-5/16, Polygnathus para-
petus Druce, 313C,, = —22.5 %o; mean §!3C,, value for this
species is —26.0 %o).

Conclusions

CL allows tissue types to be distinguished on the ba-
sis of luminescence intensity and provides information on
the histological composition of conodont elements. CL is
also a promising tool for screening samples for ecogeo-
chemical studies due to its sensitivity to post-mortem geo-
chemical exchange between conodont elements and host
rock. The violet and yellow shifts of CL colour can be used
as a proxy for contamination of the conodont bioapatite
during catagenesis. The results confirm that albid tissue
is less affected by geochemical contamination and prob-
ably represents a near-primary composition of conodont
elements.
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