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Self-filling process of cavities in carbonate concretions from the Cretaceous Yezo Group.

MURAMIYA Yusuke

Fukada Geological Institute
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Abstract: The Cretaceous Yezo Group yields ammonites which contained in carbonate concretions and most
of them are filled by zoned calcite precipitates. This study revealed the formation process of calcite fillings
in Gaudryceras tenuiliratum Yabe contained in carbonate concretions based on geological observations and
geochemical analyses. The 8'3C value of the concretion indicates that organ-derived bicarbonate is the
source of the concretion. Mineralogically and morphologically well-preserved fossils in concretions suggest
that concretion had probably been formed rapidly at near the sediments surface and prior to compaction. In
side of ammonite shells are filled by three types of calcite, as follows: 1, radiaxial fibrous calcite on the wall
of body chamber (BCcal-1); 2, sparitic calcite filling the remined cavity of body chamber (BCcal-2); and 3,
sparitic calcite filling each chamber of phragmocone (PHcal). Precipitation temperatures of calcite estimated
by §'%0 values suggest that BCcal-1 was precipitated near the water-sediment interface, after that BCcal-2
and PHcal were precipitated in this order. §"3C values of BCcal-2 and PHcal indicate that these calcites were
derived from organic decomposition and had been formed respectively deeper in the sediments.
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1. [FL&IZ

TRAFIRIED RN T BT A MEA OFRNERIL,
UIE LI a-o e 7e EOFNT > THE S
NTW5. ENTIE, JbfpEO Rk ERE
DIREEE a7 ) — a VL ERT AT )
A MZBWT, ZO LS REERIT—RANSGEED &
5. TUETA oL, SMINCERN L1 %E
# (body chamber : BRI MLE L TV ZHESD)
&, [REEIC X - TIXY) B 7= &UAEl (phragmocone)
MORD. WL, (EEEIITHERE MRS S
728, FMFIRIIRIBBDOMAELD. Lol
A7 &5 N OFRH CIEERRICHERAMREA L7~ 7
BE, EEMICHTERELDLZERHD (eg
Tanabe and Fukuda, 1987). ZiL6DOFEME, A
B A AT —=0 7% L TEBY, ToEFA L
DD, HEREW IR U7 $8 0Bk L 7= el EH
DR ZRAT L CODATEEMED B 5. L, Jb
WREDT BT A MIBET A58, A
BRI EDHDORNTIEALET, DX D 728N
DFLFIEIZAE B UTAFERNL Z 4V E TITZ20.
FIMFMIIRNT S, BEPNEOFEIMIER L
7-4F9% (e.g. Marshall, 1981; Hudson, 1982; Curtis et
al., 2000) (FIEFIAD7RL, Frlzar sV —va v
DIERL & TS OIERR OB RITFm S T
Doz, AT, AEEIEHO T A
T 5 EERRCRIRSERHC R £ D, R =
V=2 arMHELET VBT A NORRNED
FRHHANTOUNT, A » HIER 705 A
TV, FORK T ok 2EELE LI,

2. EMER N
JEHERERRTICIE, A RIERUE ORRERED
IR A LTS (K1) (il 213 Takashima et al,
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1 IRREEOS .
0 BHD1 —LLAHER & YHE)

2004) . WRSEREE, oAtk L ATHy sS4, I
HUs I ML R 0 s RENE, Kk, BIO
FYITARRIIK G ENTWD (B, 1962; &
&0, 2003). A Y AT, EITIREED
LR, TURIA MESA /2T AAFRED
IR IORAPIRIED BV A 2 BB I ES
5. ZNBOEHEAND, FY U A EITA
HEACEIID T o R=T7 VBETHS T2 L& R b
% (2>, 2003) . ABFFEZANZT TS A
REREHT, BT S K OVKAIEC, 2
far g )= arhbRL. Zoarsl
—¥a 3, B EERMEND, Y T T A
BicHk+ o Bbhs. HWiZEEIX
Gaudryceras tenuiliratum Yabe (1903)DARKAF7% T
5. a7 ) — a3, Gaudryceras LISMZ
b, BRAepEREBPED, TOMOREDT > ET A
;°, ZHE D Inoceramus DNEE L TEENL TN
7=. ¥EZ Inoceramus 13BfEFR L7 b DA LT
HONIEEALETHSL. ZnbDfbalE, a7
=g T, HAOMEITH L THATIZIN A E
(ZAEA TN D.

G tenuiliratum 1%, HAREED DG, (EHEHD
320" 1FEELS. AT 2506 GREF 1, B
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BE2) &b, EEED 5 b, FRiES » 0K 1307
~180° NS RAIC L > THRESN TS, 7%
VNV O TSt A = L (BCeal-1),
X DT O N D ZE [ & WA 72 7 i A
(BCcal-2) MFHE L T 5. KEalblidEEAEHO
FfE4 (PHeal) IZX»CTHRESN TS (K2).
FRE 1 13 BTV . 3BE 2 13 XRF 4T,
XRD F3#fr, B « RFRZEEFINAREL AT I V.

BCcal-1
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body chamber
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3. F&
3.1 FEREE

7R A MBI B R
(AL, RCHRE & IV C ARG TR
Mt 2B L7

3.2 #EHAXER ORF) DHICKDLELFEEAS
iy

XRF /347 Cld, BCcal-1, BCcal-2, PHcal, 7>
ESA hegtear s V—vay, BIUOA VY
T ATEDIE DG S HE RS Ls. £
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FIOREZ, A U g A AN TIRIL LT-.
i 1000°CTHRENL, FRMER Y A BRE L.
SRENEIR OB REN D, TR R (LOL Loss
on Ignition) Z K7, FEEMEOENL, BHEIZL
TIEREIZ 10 fFEOMATERY F U AL EE
L, WEhsE, U9 2e—FRikkle L. Zhz
HOE X BRONTEEIC L 0 T L, Bl iR e
Ked7-. XHITHEIL Si, Ti, Al, Fe, Mn, Mg,
Ca, Na, K, P TH 5.

3.3 X#REIHT (XRD) 7

XRD Z3#r i, 7 EF A hi#k, BCcall,
BCcal-2, PHcal, 7> &} A hagrar 7 ) —
vay, BLUOAY T UFABOIREDE 6 ik
ZOHT LT XRF 9#T &[RRI, EhEhoitit
AL LT, ZOMRREEH: X SUETEERE I L
DAFTL, & ENDIMFEEEE L.

3.4 Bk - BRRERGAL ST

BCcal-1, BCcal-2, PHcal, 7> EFA F&&Eie
ayvyY—vay, TrESA RO 5 BN
DN TAT o 7o AR B U Ul % V- CALERE L,
Ak LTz COp T A B BRI IR E B pratic L -
THr LTz,

4. R

41 BREE

R OO INCIE, SRR
AR LTS (BCeal-1). X 5I2ZEDNH
DML, AR—=F A MEDOFHRANRFIEL T
W5 (BCcal2) (X 3a). XUFEHO—HOKEIC
VEHERYED RO SR LTV DA, KD
REIIASR—T A NETe 74 (PHeal) THIES



&1 XRFOWHER (EAIEwt % NDREShGEAST=20).
Si0, TiO, ALO; FeO; MnO MgO CaO Na,O K,O P,0Os LOI Total
concretion 20.60 0.17 534  3.78 ND 1.23 3452 077 101 058 3033 98.33
BCcal-1 1.08  0.03 ND 3.13 ND 1.65 4796 ND ND 0.54 4256 96.94
BCcal-2 1.68  0.02 ND 217 ND 029 50.66 ND ND 0.02 4225 97.09
PHcal 1.83  0.02 ND 195 0.13 050 49.10 ND ND 0.02 43.13 96.69
mudstone  64.23 0.64 1545 486 0.02 161 164 205 3.07 0.11 433 98.03

H3 BATE
3a: EEEIEFIET S 2 HEDAER (BCcal-1,
BCcal-2). 3b: KEENEFIET S77f%%G (PHeal). 3c:
BEICRoNnER Ly MEF.
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WD (X 3b). (FHEHOHERHFE L T
DERNTIE, <Ly b GERD 2 RBD (X 3c).
72, ERROEERHLAS, BCeal-1 DFEHRIS LT
Ly MRAFORBIZR 5 (X3b, o).

4.2 #IEXHE XRF) DIk H2ELFEAS
#

BCcal-1, BCcal-2, PHcal IZ (2 Ca & LOI 25
MR ST D. ZOHTH, BCeal-1 1213, Fe,
Mg, PMLE D HIEL TNHD Z LR TH S,
av s Y—a 0, EICSi, Ca, LOIHHERL
INTW5, a7 J—r g2t BCeal-l &d]
FRIZ, P ORENROOND. TV T FATED
TeElE, ECSi & AlNBRD (FF1).

4.3 X#REHT (XRD) 47

avy V—a Uy, FIHRA E QTSR
%. BCcal-1, BCcal-2, PHcal {3\ 40 A D>
DIRDZ EWNgInoT-. T A MERITIEICT
ZIAFA "B TWD. TV T AJEDIE
HEIEICAEEREANDIRS> TS (X4).

4.4 RFR - BBRRERNALL ST

FEFIIER 2 DY TH D, T UETA MENE
DZEM % TS B A, TRENER D
F - RBLERNRILL A RS Z LD,
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cal
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(26)

X4 XRD S #riER.
Cal: HfA\, Oz: B Arg: 75344k, PI: §HEF.

£2 k% - BERTERGFLLOHHER.
3C (%)  8"°0 (%0)
concretion -5.5 -14
BCecal-1 0.0 -0.4
BCcal-2 11.8 3.0
PHcal -7.5 4.8
shell -0.3 -0.1
. EE
5.1 FEHOZEMDOEBZE

T ETA FOFEFEEITIMUNCE A L TWD
7o), WEIIHEICRESNA TS, —, K
WFZE TR T3 BECIE, (RO BRI i1
FoTHEESNTWA., ZhuL, HEa L
7B, RO IR X D A 72
Mol Z EERLTWSD, ZOHBEELT, (1)
T T A NOIGEDBFONHEFEI NS
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& T, HEFREMIDMERERE TR A L7ed o 72720,

(2) DS U7 SCC, (BB R 3%
ST, DTONEZ LD, AIFFETHR
STEREIREEN T ar 7 U —va U2l
Inoceramus DBEF UT283eOM b LT s L
TEHEN TS, IBIT, kxR pREMED, fHix
RIEDT EFTA PBEEINLTNDZ EMD, &%
FEOAEYER & FE O THRE LT 525
N5, ZOXoE, 7T A MOSERITHE
FRMMRA LI SEB IV, ZoZ &
5, AWFETHAT=T BT A ML, (RO
BUZHRIAER 2 7% U 7o IRAE CHERI CHIE: U 72 WTRE
PEASEI. EREIERTIE, (EEISNICSL Y b3
Bmshiz, 2oz e, by FEPERHLEA
WO & 72 DAY, (EFEHPICAFE LTV
T L mRNEL TN,

5.2 7 UEFA MROREFME

XRD 59H 6, 7B A MEIET 7 AT A K
WD Z ENginoTz. T A MIAFRE
(27 Z A NMEOBEFFO TV LEBEZ BT
V5% (Kulicki etal,, 2015). 77 A5 MIHEZE
HTHDHID, 77374 NEOBE, LiITUiX
RS ERIC W TR~ TS (B2,
4, 1975) . ARFFETHRIC LIsiABTiL, 7%
TA FRIIT T T A MEBMRFSHTWD. F
7z, BXDRARNLELL (PC) I JUWESRFINLIA
e ((B0) 1T E A ER0%l IV, T ET A B
IR ED, K & RNLANAS T TR L7 PRt
DREEEHT, DL RMEEFF>Z &2 b
(Landman et al, 1983; Moriya et al, 2003;
Lukeneder et al., 2010), AAFIE TH - 72BN,
T8 D WOITHIERIEEROIC b, B ERIC &
DEEIL, 1ZFEALELTNRNEEZBND.



53 a9 =3 VDK

Ty Y=g D BC 1F-5.5%0 DIt %~
T ZOE I RENSBCEE R/ — g
N, PEIN X B AEREO SR TR
SINTEBZBHINTWD (Yoshida et al., 2015,
2018). ZDa 7 V— g AET T A M
XU & Lickkx 2AEERN & TEY, Z
nomar s U —ya UEBRT D ERIEA A
OUSEIRIC o T=tE 2 bnD. a7 ) —v s
ATV IEOREE DBEFREIRE L TV 5.
WEHEREIC S D U AT, Bmo
SIFRERICHRT 2 LIRS D (BT, &F
1E2,2003). HOREEICEEND Y OB, =
YU —va B ERLELY BN,
REEIIN TR ST U 0T XF A Mg E DS
MO XD, e EEND Y LTIEIT T, =
Y7V —=vaAlEENRD ) ORI TE R
V. ZOZEE, ar s U=y a VSEREND
BT, AWEEE NSRS, U OHEN
Hol=Z EERLTND. ZORFRIRHZ, a7
U—3 a3 U ERT D2 ODERIEA A b %8
WAL EEZ DD, ZOBBET, EETN
IR S TR b iR S 4L, BITTffA
THRESNDZEMPER LIz B2 G, 3
7 ) —3 3 VORI EWERGO S RIS %
2T &, Fe, ar s V—a UHOEADRT
WHEDS, SRR SPEEICHE BN &b,
Ay )= a AIHERIORIEE ST, HEREY
R SIVHANTIE LTz & B2 HiD.

5.4 AERFIEOR AR
FEEER B T AR D BCeal-1 &, A/N—F

A NE®D BCcal2 @ 2 FEDOFFfRAIZ I Y TS

TW5., [EEBIXFEIZAR—=TF 4 NEDOJfiRa
(PHcal) IZ XV FHEINTWA., b, Fi
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ZHUICHERARL, SPC B LSO 372D Z L,
BRI DR H AT — D TIER LT b D EE X
bhb.

PRI 8180 13, & DERIEHEN LB LTz IR s D
MBI & —EDBIHR A FF-> T2 75 (Kim and
O’Neil, 1997; Kim et al., 2007). DI Lk, R
FRE D 880 7B il KIBOIERERSD Z LN T&
5. T A RkD §%0 ffIE, -0.1%0 (vsPDB)
ThoT-. EHALOUEKD 8180 fE4, IKEIMHE
L7RUWNRF RO 22T dd £-1.0%0 (vs SMOW)
& L (Shackleton and Kennett, 1975), Kim et al.
(2007) | RENT=T T TFA MIBIT 5 880 &
KBOBREREFAND &, 7 oEF A Rgko §%0
EIFK 13°COKIRICFH ST 5. Z OIRE,
Moriya et al. (2003) C/r 34072, HEReZEIICISIT
DUEHERE A RS S W7o HER R O KIR & B
—ET 5.

AWFFETHW =T A FERNERIZIE,
BCcal-1, BCcal-2, PHcal D 3 D FfiA N FEtE L,
S0 IXENEIL, -04%0, -3.0%0, 4.8%0 (\THL
$ vsPDB) DfEAFF> T 5. Jel Rk, IR
KD §%0 f#%-1.0%0 & L, Kimand O’Neil (1997)
TIRSNIZHRAIZEET 2 880 & /KIRDOHEHE
WD &, ZNENDIRA DIEBIREEIL 11°C,
23°C, 32°C L Hff S bivd. 2D Z &6, BCeal-1
RHEARIRICUTVREE, % Y igEmmUT < OHERY)
TERBTERLIEEBEZBND. IHIC, [HR
IRV THR AR L > THEIZ R 5 2 &
/5, BCcal2 & PHceal 1%, ZDIET, HEREDS
RS AT 2R T L2 B2 D, F
7z, BRI 7 iR Afd % 30-40°C/km (H
F, 2004) £ L, UEFOMRIEKIEE 11°CET5
&, BCcal-2 [3HFEE F 300~400m, PHcal |Jif#E T
500~700m FEEEDTRE CILE: L7z & HEE SN D
(E15).
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5 AREFEOHAETE
a: A9 )—a O E FFERBRICERETNIC
BCcal-1 ARk, b: {XBEERAIZTE Shf=Zefi % BCcal-2
MIEIE ¢! [ES%E PHeal AFEIE.

5.5 ABAFREDREFLIR

PRI D §BC 1%, & DRI ORI B3
LHIEFREF> TRV, RFEPIS U TR
% 7~3 (Irwin et al., 1977; Mozley and Burns, 1993;
Nelson and Smith, 1996). BCcal-1 ™ §"3C [3£0.0%0
THHN, ZOMEE, WKIZE DR TR
FEEIRIS LT IR RS T % (Coleman,
1993; Nelson and Smith, 1996) . BCcal-1 1, f#/EH
FHE TR LT-Z &, U U ERHEICETe 2 L
B, a7 V—arOklll A CTRHIC
LIt EZ2 b, —JT, 8C Enb,
BCcal-1 & =227 U—3 3 V3RO RERIRZFF
STNHEEZBND. 1T A ERFNIZIZA L
7oL B 2 DOREEEDS, Fara 5 RIEER
ZROBE, F72, BCcal-1 23K OATFHERE
IRBEIRTZ & T D &, WKRDRFER T
A FOEFEENIRET 2 F R IBLEME TIIAR
HTHY, SHBROMSEGEETH .
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AR ETHREY CIE, REIDS TN D
IO IR IFAE L, DRI 72
SBC [HAFFD CO, 238 S5 (rwinetal., 1977).
Uz L DL, BCeal-2 MEFOIED §BC fillL, %
F£ 10~1000m 2% (Kimmeridge Clay Of) 1ZAr
BT DAY RE%  (bacterial fermentation) FlZHF
MTHD. SHIZENL D BT, BURER
OGS Z Y, ADSPCIEZFF S CO 13 FEET S.
A D §BC fE%& £ PHeal 13X, WiREESOAHISED
IREDOIE L2 B2 BRD.

6. FLH

ARFFECIE, ARREALES,  H) HRTHIS oA
% AHCRIRESEREA Y 7 A @I DEEH LTz,
B 7 )=y a LG END T T A
NEPIZIERK LT A FREEMI O T, T
HOBIEE & BRI PRI T 21T o 7. TOREE, &
DEH 72T LRI,

D) 7' A ML, EAROT T A7 A NEE
TRAFLTRY, ZORERFNLALL S HFD K
ENGIRESNDAEERT. O L, AL
WWWTZRREHTIE, 370912 S HIER PRI S
PR TR,

2) a7 U—a UN, ARVIRR RN 2R
kb, VAZELZEIE, v Y—va iy
AEWIEREOD Sy R TR S LT ATREMED RV .
£/, NWET a2, O TRIARFEISNT
WHZEE, ars U—yarn, HREWFREN
TR SN2 & 2Red 5.

3) BCcal-11%, 7 EFA Mk IXIF CTEAGER
FEZrd 2 b, WERE FTHERLIZEEZ
5D, T, BCcal-l ORBEFRNIAELLDS, HF
IR DRI R I R~ 2 8 L b
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4) BCcal-2 & PHcal |, BCcal-l LV &, FNEH
# 10°C720 LITHKY 20°Cru EBHRFE 27k LT
5. Filo, TNENORRZRNOAIL, o
HERE D LIRS CAERL S D COL I HSRT 5
Z L ENETD. ZoZ kiE, BCeal-2 & PHcal
1%, HERE AT DIV TC, HEFEM O
BHIGS T SN B2 b D.

KIFFEN D, RERE a7 ) — 3 INERDZE
IO—EH, a7V —va Ok EIFEAL
RIRFNC TR SN AIREMED VY R STz, 7272 L,
AWFGETIE, N0 1 EEHZ W T T
S1=DT, 5%, FABHEHESCL TS bITHH%
BFROVERDD.
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e « IRBFENRLLAHTCIE, A dTER Y
BEOE M —#d%, 4R FRFBETHHERER
BERFSCET ORI AEBR,  SEIRIE 2 TR G
W v 2 —OMIFFEEN, eI BRs A=
a7 R OERER OB HERC R
XRF 531 Cl, 44t BRI FBEEREE A SeR O
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RSB B O BLEES A FC O
ek v aniz. Ubodxiz, X0 RE
HL B ET.
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