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« IFLH1)a—)L(Eg) A0IBE,EHTEE,

(1) B DR
(2)BEICLDHHM DR
Q) HAM AR DARILLE LTI E Y D IRFEFRIE IR R D 1ERK
(HFEHBBRDREBESEHR
(5) RADNIKICLDEERT
S>HIVLDEETIE, CEADHHTHERNE)/ QAN FTHERDFIIE) 21002 RLIEN2%RFETHNIE, EEDBRMEEIHHLDELT-,

cTFITUEADEENHAZRAWNT, DEELEAHRIZEEHIBOTILIY BANERL—H—(RX(49) ELT, BEMSHEEEINETILTY
ERESEDRMARFHETEET D (REIFN, 1984; KE R4, 1988;ltaya et al., 1991)
« B OBIEIZH->TIE, R—FHTRERF (VG-1 EER:91Ma) THIEL, TOBREMN1WBLUANTHAIEEETELTINVS,
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Odin et al.(1988) (2N f'*-.\ y v _ | - . 3
Table 12. Comparison of mineralogical observations for celadonite and glauconitic 3 \w«/ ol ol Llincicion: s ) o) mt ¥ J . - - " A
minerals. R W APV I i i 4 WOVA VTN A O
\
Factor Celadonite Glauconitic minerals \ ] .
. . '.‘a / ~ ;ﬁﬁa
i h ll. t 0A hi -].. " f O 1 0JUAID . \ "n A
erTeralczgi — 10A sheet silicate 1 sheet silicate \’/ iav\wa M JITIAODUAID | VAL /’,\\/ .\/\\M N"“
. . . . e d i~ . \
Main Joctanedra Iron, mainly ferric Iron, mainly ferric
cation e <8 0%
Interlayer cations High content from low to high be - = - : = - it -
K90 maximum 9.5-10.0% 8.5-9.0% Figure 7. Comparison of X-ray diffraction patterns for potassium-rich celadonite and
- lauconitic mica. The celadonite is from a vein at Monte Baldo; the glauconitic mica is from
X-ray d Sh k Broad peak g '
ray diagrams arp peaks road peaks the Late Cretaceous of southeastearn France (Conard et al., 1982). When similar conditions of
1.R. spectra Sharp bands Broad bands diffraction and recording are used, the difference between the two minerals may be observed by
some are specific some are specific looking at 1) the width of the 001 peak; 2) the width of the 003 peak; 3) the width of the
irregular blades 023 and 130. (After Odin and Delamare, 1986)
Crystal size Max. 15 to 30 um Max. 5 to 10 um Odin et al.(1988)l:ﬂﬂ%
(length) (diameter) (XfEFr—bIXERRER)
Tetrahedral Al Low, <0.2/4 sites 0.25.to 0.50/4 sites 8000
Octahedral Mg 0.6-0.8/2 sites 0.3-0.5/2 sites
6000
(%]
t
3 4000
0
O
2000
0
0 5 10 15 20 25 30 35 40
CuKa 260 (degree)
X#REH DR
~n
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> Odin et al., (1988) &, BARRIMIIKBEEIOROON-ESFFAFDERBEX6°C~84°CELTHY, BLVEDTIXAERREHS0°C~100°CHEDELHBEL TN,

Table 14. Oxygen isotopic data for celadonite and associated minerals; corresponding
approximate temperatures are quoted.

§ 180 Calculated T {°C)

Minerals SMOW% &1BOow = 0%o & 180w8 = -1%o Comments

1 Celadonite 21.4 26 - Vein, with goethite and calcite

2 Celadonite 21.9 22b - Vein, with ferric oxides

2 Calcite 33.2 7€ - In last phase

3 Celadonite 19.5 354 - Zoned vesicle fillings of celadonite

3 Nontronite 22.9 35€ - and nontronite

4 Celadonite 23.2 - g b Celadonite lenses in sheet flows, with

4 Celadonite 23.8 - 6 b minor nontrenite

4 Quartz 34.4 - 200 Massive chert from borders

5 Celadonite 23.7 - 14d In vein with minor nontronite

5 Green clay 21.4 - 26d Vein, mixture celadonite-nontronite

5 Calcite 30.6 - 9t Fibrous calcite in reopened
celadonite-nontronite vein

5 Calcite 26.4 - 29f In interpillew area with
celadonite-nontronite and chert

5 Quartz 3z - 358 Massive chert in interpillow area with
celadonite, nontronite and calcite

5 Saponite 53¢

§ Celadonite 17.1 5ab - Scoriaceous top of basaltic flow :
amygdules filled with celadonite ;

6 Quartz 28.5 s2h - chert with celadonite and calcite

6 Celadonite 16.2 59b - Upper part of vesicular zone :

. vesicles filled with intergrowth of

6 Saponite 23.6 65! - celadonite and saponite

6 Celadonite 14.6 72b - Veins and vesicle fillings in the

6 Saponite 21.3 84l - lower part of the wvesicular zone

6 Celadonite 13.4 84b - Vesicular zone

6 Saponite 20.9 ggi - VYesicular zone

1)Leg 35, D.S.D.P., Bellingshausen Abyssal Plain (Kastner and Gieskes, 1976); 2) Leg 34,
D.S.D.P., Nazca Plate (Seyfried et al. 1978); 3) Peru-Chile Trench (Stakes and O'Neil,
1982); 4) Troodos ophiolite, Cyprus (Desprairies, unpublished); 5) Legs 51-53, Bermuda
Rise (Bohlke et al., 1984); 6) Leg 81, D.S.D.P., Rockall Plateau (Desprairies et al., 1984
and unpublished). a) Assuming formation in equilibrium with Cretaceous sea-water
(Shackleton and Kennett, 1975). Fractionation factors for b) glauconite (Savin and Epstein,
1970); c) calcite {Craig, 1957); d) - e) illite and smectite (Yeh and Savin, 1977); ) calcite

(O'Neil et al. 1969); g} quartz (Knauth and Epstein, 1976); h) quartz (Clayton et al., 1972);
i) Mg-smectite (Escande, 1983).

Odin et al.(1988) [ZHNZE
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> #ELIMERRICLIK-ACEIC LS FEHRIEIZET D XRINEZETo 1=,

> HEH-FHAR097)E, Rib~BEICHFITIHE=RDEIFFAFMIDVTK-ABKIZKIERBIEZITLY, ZOEKEFH145Ma~49MabLTLVS,

> John K. et al (2014) (&, FRRERD/bOFAEDEBIZEO>TERMLI=EIFFAMIDNWTK-ARKIZK L ERBIEZITLY, EIFFAMIK,0Z2~9%EH, K-AriLIZLD
FRAEIZE > TERRENTREELTLVS,

EIKEE R T IEYIDK-AREIZ KD ERAIEIZBET 5 XXk

= BRERUES S EAE B AR
(RIEBAEBEZBEELELIRFTAFOK-AFEK] .
ittt SO EICHFHHOBERRE~ZIBDERBICESENIHBIERICL >THRSINIBRABENLERES, BRIV A UHKREIC BRA " #95.7~14.8
HEE Bk #2(1973) BFENDBKEEICKYBBIN IR F A DK-AERBIEE T o1z, B DOK-ArERKIF49~148myZ RL, BIEICHSHRE, HHB8
AKDFRE, YO EETOREENHL2E0D, FHEBEDERIVBIMEEZRLTHY, Gk, ZEBRPZRIEODEEZILNDS, —
®SKFAk 13 #94.9~14.7
[ESRF AR EEZBDK-ArER]
Odin et al. (1988) BHACTEHLEZESR A AEERARDERERIZOVNTEEDTHY, ESFFAMFDOK—ArFERER-SIERBIER R D LLEZTLY, mED SRk 2% 2%
n etk FEREAIER—BLTNDIEERLTINS, BRE
(ALER A, /DEEB-ILUEE SR E O K ILES) - 2K EE/ERAORFHEA]
EREMLUBMEBOBKEEERUVIFEEE NLUBDOK-AERBIEZFITL, K-ArERIYEBKERSKILFEORIEEBHICEESLER/L LYY Ak 4 #3~4
- T3,
BE4R ST K 4(1995)
KiLE -
(FZH) S #53~5
[REREXRE#IGO NBEEIE ) A MEBKEEERDK—AER]
KEMBORERE, EEAKRERVEYSMMROK-A-ERBIEETL, KAFEREIYNREEOEARY, BKEERHEEERLTL )Y Ak 2 #16
B IR (1966) %,
P9% = 2 #14~17
N [{CFEEREE, RESIUTEIIMEB0EREDOEKESF]
e 2= % L #th(2008) mA+EADOBKEEHEERT 5L FAFOK-AERBIEETL, BKIZEZE)H MM ERBOEREZRELTLS, YAk 3 #912~14
[Timing and Significance of Celadonite Alteration in Graphitic Schist on southern Eyre Peninsula, South Australia) 1 .
Uley R EASHER D 244 B 5 B S Sleaford BayD Bt ED FFHFEDR D /O F A EEICEEL TERLI-ESRF A R RITK-ArEREIE Sleaford & #346
John K. et. al.(2004) ICEYEBRBHEERLTIVS, SR+ Ak :
Uley 8L ER 915
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Figure 19. Sample locations for celadonite-bearing volcanics from the Monte Baldo area.
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Table 15. K-Ar ages of celadonite and volcanics stratigraphically interlayered in the
Biarritziano from Monte Baldo (Southern Alps).

Geochronometer K % % rad. Apparent age i

Whole-rock basalt

ROVERETO San Valentino 609.7 0.66 63.7 36.5 % 2.0 (1)
Same sample as above 609.7 0.66 49.3 * 35.5 T 1.8 % (2)
g;gf;?;lm §09.1 1.26 * 96.0 * 40.4 £ 0.8 * (1)
‘S’:Ifi‘;',’;fe"nfif‘“;k Celadonite (g4, 7.74 84.8 29.7 2 0.8 (1)
;::ic\‘,‘;f:ntliif:‘ Celadonite gy, 6.72 57.1 27.0t 1.4 (2)
g:;;&‘:}i‘: vein (light) cr1b 6.47 70.9 30.1 1.5 (2)
riserdiiaalbil CTla 7.41 75.7 * 31.6 £ 1.6 * (2)
fg:::t‘;'::i‘jo,."efgm 1911) cés 8.04 86.1 30.1 0.8 (2)
;if{:‘fﬂ';f“lad”““e Ca4a 7.35 71.0 * 28.5 * 1.4 * (2)
1) Odin et al. (1986); 2) unpublished argon analyses by M. Zelvelder in Brest.
. * mean of 2 measurements.
Tablel6. Rb-Sr ages of Eocene celadonites from the Monte Baldo area.
p T Rb (ppm) Sr (ppm) 87Rb/86Sr 87Sr/86Sr  Apparent age * 2¢
g‘;i‘;”lllfn;flgg:gite 199.8 4.35 133.4 0.75452 24.8 £ 0.6 (1)
;:sic\t‘;f;nfii‘:‘, o s adonite 398.7 5.05 230.8  0.80264 20.1 0.6 (2)
?;:i‘:fs%“i;fus‘;‘zi; 2;‘;:';‘;23““”055 412.5 28.6 41.9  0.72416 28.3 £ 1.0 (2)
ITALY
\ (1) using an initial 87/86 Sr ratio of 0.70750 measured on calcite glomerules of the basalt
(2) using an initial 87/86 Sr ratio of 0.70736 measured on calcite from overlying sediment

*(Data by P.D. Fullagar in Chapel Hill)

Valranire are dntted The area where celadnnite ic ahnndant ie dached Tt ie called Torre Verdi

Odin et al.(1988)
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SR FARDK-AREIZ KA EBIFEIZEH T B3R

> HEA-#KR(1973)[E, RIABRIZEWT, HiIE=RDOMEBICEFENLIEIFFTAFDK-AREIZLSFEREZHITEL TS,

- > . &R —_ —_
> B ADEIRFACDERERIL, PFHHLUETHLIZEFRLTLNS, W2% BRERCELT FFA b K-Ar £48
3 R oz | ¥Ar%Y “ArT/ “Ac*/ “Ar*/ Air corrc- | Calculated
5 AWET | K& | (gr) K% | “upe Ar *Ar “K tion % |Age(X10%r)
b 1)
FHE: 1| 1039 | 277 HEARE | 1.0418 | 1.99 | 2.64920 | 3.244150 | 0.21661 | 0.000565 | 81.66 9.6
AT &
| f}{fﬁ —-’;ﬁi*f 2| 1048 |4 /#R| . |1.0009]|4.42| 1.48000 | 1.78812 | 0.30119|0.00038 | 82.77 6.4
R tsk
g% RAERRK 3 831 | &m » |1.03714.35] 0.00130 [ 0.51496 | 0.12387 | 0.000573 | 74.72 9.7
y DR
BER
29 K 4 844 % . 1.0864 | 4.13 | 0.00142 | 0.49064 0.06980 | 0.000344 85.67 5.8
U
&
#a 5 815 | e 1.0654 | 4 o, | 0.00092 0.36108 | 0.08247 | 0.000335| 75.42 5.7
847 * | 1.0457 | * 0.00076 | 0.31332 | 0.08207 [ 0.000362 | 71.80 6.1
0 100Km 6 842 | BRR " 1.0303 | 3.60 | 0.00087 | 0.33772 | 0.07968 | 0.000494 [ 76.25 8.4
- G ERA 21 8% |mx .| 1.0285 | 5 g, | 0-00123{0.45758 | 0.09298|0.000531 | 79.57 | 9.0
. s iHl 1015 1.0140 0.36112 | 0.44401 | 0.08266 | 0.000576 | 81.33 9.8
8 830 | iy 1.1047 | 4 oy'| 0-00056|0.29608 | 0.12980 | 0.000511 | 55.98 7
849 * 1253 % 0.00071 | 0.35243 | 0.13598 | 0.000515 | 59.63 .8
9 820 | jmanm 1.0855 | 4 44| 0.00112|0.45614 | 0.11830(0.000491| 72.68 8.3
846 © | 1.0157| * 0.00137 | 0.48769 | 0.08165 | 0.000420 | 83.15 7.1
ol 88 |xm 1.0442 | , 5| .0.00100 | 0.47565 | 0.17336 | 0.000725 | 62.23 12.3
855 » |1.0282| % 0.00151 { 0.62681 | 0.17356 | 0.000729 | 71.30 12.4
11| 745 | B . | 1.0226] 5.47| 0.00040 | 0.28660 | 0.16744 | 0.000869 | 41.31 14.8
S = R s B RSSapen i 12| 1049 | ik ji"‘ 1.0282 | 2.32| 0.83472|1.09476 | 0.25311(0.000687 | 76.25 11.8
A X B R BERGGREN IKEBE ot al 1+
TIMEN (9T o)
o 13| 827 | MR » |1.0790| 2.45| 0.00066 | 0.29563 | 0.09398 | 0.000746 | 66.08 12.7
Z] pLeistocene | M ;: PLEISTOCENE
4 18 B 2100 < 829 i 1.2514 | 3.15| 0.00113 | 0.43347 | 0.09270 | 0.000466 | 77.16 7.9
gyl [xn ] | ggy | FENBA . | 0°0355|3.63| 0.00210 | 0.69708 | 0.06919 | 0.000345| 89.17 | 6.3
N 3. N,20
. . €% Sk “MHEDe sl 82 | mpnsss 0.9230 | 2.88 | 0.00094 | 0.35083 | 0.07243|0.000541| 79.31 | 9.2
5 = g W18 853 * | 1.0896| 2.73| 0.00129 | 0.45172 | 0.06359 | 0.000433 | 84.53 7.3
) 02 Ee‘r‘mum #42) MESSINAN EJLS A0S |
- o 11 305C2) AR o PIRIFOQ) bl I 16| 739 |[#HHNNal , | 1.0752| 4.98| 0.00062 | 0.28246 | 0.09818 | 0.000550 | 64.97 9.4
i lo ¢34 r1g43c1) rere 2 lronronian] 16 LATE MIOCENE [N 7 ]
d o | v | B :
ol oMY Jdkra)Joilso) o 614 910 < 17 848 ABESF » 1.0771| 2.92 | 0.00149 | 0.48391 | 0.04235 | 0.000289 | 91.14 4.9
10 l'.l-’ﬂ')
-~ NS MIDOLE
okl M::;) semma. [ MIOCENE 18 746 | Wi " 1.0255 | 4.77 | 0.00011 | 0.17800 | 0.14045 | 0.000851 18.29 14.5
. e oz Wl vacan s
i - g8 BE
i J3 8 g3 T < 19| 740 |i#& . | 1.1356|5.14| 0.00061|0.36206 | 0.17651 | 0.000866| 48.75 | 14.7
. ¥ [ [ 13 |
2 B, o 20| 845 | Wi . |1.0240|5.87| 0.00059 | 0.33113 | 0.15020 | 0.000517 | 52.74 8.8
. N6 €ARLY [T ™
o, b miocene | VB |-
- s 21| 835 |AEMIR| . |1.0577|4.29| 0.00043 | 0.22996 | 0.09639 | 0.000442 | 55.35 7.5
20 AQUI TANIAN [*== === ety ._}_
. . 2| 8 |er 1.0162 | , o | 0.00054 | 0.31453 | 0.14840 [ 0.000598 | ~50.82 10.2
. Lot Ne [ 843 7 | 1.1236 | 0.00052 | 0.31454 | 0.15433 | 0.000590 | 48.93 10.0
. owrrin [ p gy >"“ (oar |
- Wy e - 23| 841 | = . | 1.1171|5.72| 0.00087 | 0.51952 | 0.25571|0.000786 | 49.57 13.4
y3 OLIGOCENE 25
25 18 ! !
s 24| 823 |@&A . |1.1350 | 2.84 | 0.00020 | 0.15564 | 0.09015 | 0.000579 | 38.04 9.8
M4 W 5E fill Ae =0.585X107° Yr~! ®Ar*’: atmospheric argon 36
SR AALMIENEREEDLOTH S, F—RET2ENES L DI, Q%ML TEHNLTHE. 12 A, =4.72%107° Yr! “ArT: total argon 40
407 LB 2@ANE 2T AOWFFCHIET 5. bl A AMICBOERE S NTWHEMEREE ML, 22 “Ar®: radiogenic argon 40
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HEFR - 85 AR(1973) I —ERNE Z) = =]
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