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Analysis of structure on hard tissue of conodont fossils from Silurian to Carboniferous

MISHIMA, Hiroyuki’, KAKEI Mitsuo™”, KITAHARA Masahiro™, YASUI Toshio™ and MIAKE Yasuo™

Abstract
The purpose of the present study is to examine the nature of apatite crystals found in the
hard tissue of conodont fossils. The tooth apparatus of conodont fossils (Yokokurayama Formation,
Silurian, Kochi, Japan, Contact Beechweed Limestone, Devonian, Indiana, USA, Grassy Creek
formation, Upper Devonian, Missori, USA, and Hushpuckney shale, Carboniferous, Missouri, USA)
were used in this study. The specimens were observed and analyzed using a stereoscopy, a scanning
electron microscopy, a transmission electron microscopy, an electron-probe microanalyzer, a laser
Raman microprobe spectrometry, and an x-ray diffraction method. The backscattered electron image
of SEM observation revealed that the crystals were highly calcified and needle-shaped. The surface
layer was more calcified than the inner layer. The small tubules were observed in the inner layer.
The hard tissue of the condont consisted of two layers of differing crystal size. Under higher
magnification, the crystals were observed in the lattice of (100) and the central dark lines were not
present. Ca, P, and F were detected in the crystal using the EPMA. The Ca/P ratio was from 1. 60 to
1.76. The weight % F was from 3.203 £0.646 to 5.456 £0.185. By Raman spectrum analysis, the
peak of 965 cm™! was detected, which was from PO43~. Our results indicate that the apatite crystal in
conodont was not hydroxyaptite but was fluoraptite. It is considered that the surface layer of
conodont was enameloid and the inner layer was orthodentin or osteodentin. This study was
performed under the cooperative research program of Center for Advanced Marine Core Research
(CMCR), Kochi University (06B004, 07A005, 07B020, 08 A004, 08B004, 09A008, 09B008). This work
was supported by (JPPS) KAKENHI (20592168).
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spectrum analysis
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TR O—FRE S T& 228, EEICBWTI/ K
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& 72 (Sansom et al., 1992 ; Smith et al., 1996 ; Smith
and Coates, 1998, Smith and Coates, 2000) .
Smith er al.(1996) &, 2/ F¥ MtaoAE T F
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J PV MPREOBFEOWTH S Lk RTHY, 1k
DO ORI BV THEPRMIEBL, ZokE)s
W LAZELTW3 (= — )b, 2008 ; Smith and
Coates, 2000). 2/ F¥ MEAICHET 5% o
X, CFEHMSERERETHEMEE L V0, ko
WTOEMTHAH. I/ FY MEADKRITT 85 4
b5 T dH B 25 (Kakei et al., 2001, 2004 ; & - =
B, 2007 ; Pietzner er al., 1968), & O il ik o B
TR T ObFEAEE b I LA RERIEIH F
N7 ENTWih o7 (Mishima er al., 2008a). A
e, YUNEIrSARLE TOMICER LT F
v MEA®, WO T 85 4 MEROHER, 25
WIiFHEOMIREZRET L2 HWE L, bl
7z,

2. MR EHE
AFFRIHNSNza ) F v MEADORFHILT D

WY THA.

OREILER:, YV, S, HA (546)
(@Contact Beechweed Limestone, 77K ~#t, Indiana,
TAY A (56)

(3Grassy Creek Formation, 7K »## 1, Missouri,
T A (580)
® Maple Mill Formation, 7 & ¥ # % #], Iowa,
TAY A (56
(® Hushpuckney Shale Formation, 3 #%#c, Missouri,
7 A A (54)

AEHE, TREoFEICL D frbhi.

1) B (D-®) % EAE I TREAEAE 73
$% (k. B 22 SEM, Scanning Electron Microscope,
S-2380N, Hitachi) T, AHOKMmMEBLE L.

2) ABO—# (O-3,@) 1%, BMEELBIET
2729012, TIVFAL MITEHL, Zokiiy)
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EAfro . 20k, B EEXRAEICT KEZE
SEMICCTHBIZ LA 8512, —#fo#RE (©O-
®) dh =K EAELHL, SEMIZTBZL .
v 72 SEM 1%, S-2380N (Hitachi) if U2 JSM-
6340 (JEOL) TH 5. F7-FREIZFHE DM T %
EPMA (JXA-8200, JEOL) IZT4T» 7. iz T
AIVF =G E B % (EDS:Energy Dispersive
Spectrometer ) & % & 4 # A B 2% (WDS -
Wavelength Dispersive Spectrometer) @ 2 fi Dz
WA T, BN R ERIN 21T > /2. SEM-
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A1) X RGHTIC TIT W, I#EE15kV TH M L,
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/P13 T1.60 TdH o 72. Hushpuckney Shale
Formation # ® 3K » F @ E & 458 (SEM-WDS 45
M) 12 B W T, Fid3.803+0.236Wt% % /R L 72.
Hushpuckney Shale Formation # @ N & @ & % 7 J¢
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Maple Mill Formation # ® £ % % 56#%&d Ca, P T
HY, METELLTCFIRB IR ARETIX
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ai B (B) BREVWEROEESHKTHY, NEB (&) BLWNSERRBOEEAHTHS. x40,000. HEEILER). b: 7/Xa1 b
RROATICH VT, 10001 FHEE (KH) PEE I h 3. /O # (Central dark line) #° % . x500,000. (Grassy Creek

Formation )
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20(° )
10 X #REH/¥2—> (Maple Mill Formation ). &FiZ fluoraptite (FAp) %7R7.

Grassy Creek Formation BEIZ B W T EE L uHK I
Ca, PTHY, MEILFEL LTFrHshi 4
J& Tld Ca/PIiZF I TL62TH o 72. Fld3.572«
0.268Wt% T - 72. Ca® P TG & ) WA
AE. WETI Ca/P I TL.60TH -7, Flit
3.232%0.134Wt% Tdh - 7=.

Contact Beechweed Limestone £ (28 W\ C, T
%H#IE Ca, PTHY, Mmit#E L LTF MBS
h7z. AETIECa/PIZFHTLE2TH 572, Fid
4.137+0.089Wt% Tdh-7:. Ca® P TIIHNE L W %
FES AR A5V, B Tl Ca/P I3 TL.61TH »
72. F133.815+0.180Wt% Tdh - 7-.

MAEWREHED 2 Fr MUAZRRT 588, B
THEPEICB VT, FUBICF-Ap ®» (002) D HFT
BaRb SNz (X8b). TOMIPREIET NS BR%E
B, KIS 2B YED R 22 o /2. Grassy Creek
Formation B %° Contact Beechweed Limestone B @
BT, FEBEOFT RS SN,
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AT L7 B ENE L D AR 22455, 965cm !

DI YNV BRSNS (K9), R L L
T, FAp 2 7= Il To T § 5 &, 964cm™
I UYNYEBEOOLN, 20T Ny R
PO43 122k 3 5. Hushpuckney Shale Formation &
IZBWTYH, 965ecm UTEPT 5T < 2N FAED
bhz.

XEmEIPrEo P28y — 1B W T, Maple Mill
Formation  ® N JE O #5 51E, F-Ap L Mg S 7z
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4., ER

JeH% R SEM O JUHETF B OB, S, 3/ F v
MEA ORI 2 BIETH D Z LD MHRETEL. £
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