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Available limit of absolute dating
By

Sadakatu TANEDA

Abstract

The K-A age, Rb-Sr age, U-Pb ages, Pb-Pb ages and Th-Pb age for several co-existing
minerals, i.e. biotite, muscovite, K-feldspar, zircon, uraninite, etc., were compared with
each other, and the available limit of absolute dating was inspected. So far as the data on
the “ordinary” rocks are concerned, the age relations between the co-existingminerals

are presumed, as follows:

K-Feldspar K-A age = Muscovite K-A age x ___1031'(‘)665 (with a tew exceptions)
g 105~65

7 = — Y
4 Biotite K-A age x 100 4
_ . 115~85 ,
K-Feldspar Rb-Sr age = Muscovite Rb-Sr age x 00— 2
4 = Biotite Rb-Sr age x._l_‘%%g(}o_@ "
Biotite K-A age = Biotite Rb-Sr age X____IOSI&)SO - %
= - 80~60 P
K-Feldspar K-A age = K-Feldspar Rb-Sr age ><—1W 4
Zircon Pb207-Pb%06 age = Zircon UZ8-Ph6 age XE%E# z
Zircon UB-Pb27 age = Zircon U2B-Ph%6 age X%Q P
Zircon Th22-Ph28 age = Zircon UZ28-Pb206 age X%%%E %
Biotite K-A age = Zircon Pbh%7-Pbh26 age x%’ﬁ P
Biotite Rb-Sr age = Zircon Pb27-Pb26 age XIOE&;G& 7
4 = Zircon Th232-Ph208 age xl_i%_gﬁ v

When the Biotite K—A age of the rock a (Age a) is compared with the same isotopic
age of the rock b (Age b), only if the difference of Age a from Age b is larger than 38 %
of Age a, we can judge the rock a is older than the rock b with a high reliability (at
least in the Biotite K-A or Rb-Sr age and in the K-feldspar K-A or Rb-Sr age, and in the

Zircon ages).
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At the present the available limit of the isotopic ages, preseumed by the relations
above mentioned, is insufficient for the geochronological use in accuracy. It seems to be
true that the isotope mineralogy and petrology should be developed for present preferen-
tially prior to the geological utilization of the isotope dating. (The discussion on (1) the
difference of the K-feldspar Rb-Sr age from the co-existing Biotite Rb-Sr age, (2) the ratio
of the difference (1) to the difference of U-Pb27 age from the U-Pb26 age for the co-exis-
ting zircon, (3) the ratio Sr87/Sr® in the rock, (4) the ratio Pb26/Pb207 in the rock, etc.
are related to the problems of petrological interest, i.e. mineral crystallization ages and

metamorphic history, rock ages, granite magma and basalt magma problems, etc.).
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Fig. 1. The Muscovite-Biotite, Microcline-Biotite (Feldspar-Biotite) and
Feldspar-Mica relations in the K-A age.
Abbrev. A: Audron Albion contact, C: Cape Town granite.
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Fig. 2. The Microline (Feldspar)-Muscovite relation in the K-A age.
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Fig. 3. The Biotite-Microcline (Feldspar), the Muscovite-Microcline (Feldspar) and
the Lepidolite-Microcline (Feldspar) relations in the K-A and Rb-Sr ages.
Abbrev. B: Biotite, M: Microcline, Mu: Muscovite, L: Lepidolite.
The data for the same mineral sample are shown by the connecting line.
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Fig. 4. The Microcline (Feldspar)-Biotite, The Muscovite-Biotite, the Microcline
(Feldspar)-Muscovite relations in the Rb-Sr age.
Abbrev.  Ba: Baltimore gneiss, Ha: Hartley gneiss-granite, C: Copper
Cliff rhyolite; B: Biotite, Mi: Microcline, F: Feldspar, Mu: Muscovite.
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Fig. 6. The relation between the K-A age and the Rb-Sr age for Biotite,
Muscovite, Lepidolite and Microcline (K-feldspar).
Abbrev, Ba: Baltimore gneiss, C: Cape Cliff rhyolite,
P: Philaderphia gneiss; Bi: Biotite, Mu: Muscovite,
L: Lepidolite, Mi: Microcline (K-feldspars).
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Fig. 7. The relation between the K-A age and the Rb-Sr age for Biotite,
Muscovite, Lepidolite and Microcline. The co-existing minerals are
shown by the connecting line.

Abbrev. K-F: K-feldspar.
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Fig. 8. K-feldspar and co-existing Biotite (or Muscovite,
or Lepidolite) relation in the K-A age and Rb-Sr age.
A couple of data are shown by the connecting line.
Abbrev. B: Biotite, K-F: K-feldspar, L: Lepi-
dolite, Mu: Muscovite.

(1) Pb¥-Pb* age = UE-Pb¥® age x (195~77)/100
EAYOL (150~105) /100
(2) U*-Pb?" age = U-Pb® age x (125~105)/100
(3) Th%*%-Pb**® age = U-Pb%® age x (125~55)/100
% OBE (110~75) /100
FUNEBELLIEHNEOTE, £ 13(110~90)/100)*

127120, 11 K B (Bagdad granite). T (Tory Hill granite) ® X 375 Th-Pb &ES»
FZUlDE], BRESE UTRAL»ICENTH 2 b3 3 ©, S(Somp ujirvi) ® X ) i
U-Pb? 4245 & U-pb?" 4ESDENZE L (K i1 d @, Cp (Cape town granite) © L 5ic Bi &4
SUERFEICAE, EEOVI D P-PhESLI DI RENIDRE, BFULTAD5 ] Tz
DIREBEALTH 5,

[-Uzas_szo"I y- 2 U2zss_Pp2es E%@;’}fj % I‘Pb207_Pb206 Zo Th232-Pp2os %@%_} D
DOBE, 36X HTE & [PHP7-Pb%0 44y & UMS-Pb® H403% | OMOBRI, H12MD s
DY Td-T, KB, [UP-Pb¥ 4F4 - UPE-Ph¥ EL50%E | 25 KX W0iE E, [PhP7-Pp2e

'TA:’(I: ThZSZ_PbZOS %@%—J %), ]‘PbZO?_PbQOG _ﬂi%t U2354Pb207 /-%@%J %) ﬁ% ( 7‘; Z)@rm

* 2k Th-Pb &4k, # 11 {4 (U-Pb2 4£4) Ll LTz ZERENIE LA E—ET, U-Pb26 HEoic
FNF =2 — U RY 530,
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Fig. 9. The Microcline-Muscovite relation in the K-A age and
Rb-Sr age. Refer to Fig. 8.
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Fig. 10. The Muscovite-Biotite (or Lepidolite) relation in the
K-A age and Rb-Sr age. Refer to Fig. 8.
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PERDLNG, HILK»L Eb»d LK, —Mic [Pb-Pb 4 & Th-Pb £450E] © HH
[Pb-Pb & & U-Pb ELSDZE | LD 3 REIVC ERMRTHEY, HOHED Bhld 2,
%72, Pb-Pb & U-Pb FESDAEWIE E, U-Pb* EH & U-Ph® ELH5DZED KX EHE
DBAHLNBCEAFERHINBENETHS (R VII 288),

2 ANERORNECI S THEESZELUIRZZHAIMOLNTY S, ‘
HREOSHMOERE LT, —i Th o, Pb oy, Us. U8 OEzs#EE - NEEOER -2
B EMBEBLONDY, 20X ) BER B PETAEE (256 #HHE - BAENZEETD 5 H) 3
HIZ3i0TREIZVTHA I,

KEEDOHEMIIT T [HEMZR] 5, %2 5< Th-U o%F R?), Pb ok#ie LTHRLNS
iz, Th-Pb £4 © U-Pb £45 Pb-Pb S icHE LT ELL M aafyxamsnTins (GL.
Davis, et al, 1962—63), Pb Dz Pb%7 § Pb206 § kELZWNEINTWVADTH 3,

T v +---- Monazite
I v ® ---- Uraninite 7
m.y.

o----Zircon

o @
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Fig. 11. The comparison of the U-Pb%6 age to the U-Pb%7 age, Pb207-Pb26 age
and Th-Pb age for zircon, uraninite and monazite.
Abbrev. B: Bagdad granite, Cr: Cape Town granite, S: Sompujarvi granite,
T: Tory Hill granite.
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Fig. 12. The relation between the [U-Pb27 age - U-Pb%6 age] and the
[Pb-Pb age - Th-Pb age] and the [Pb-Pb age - U-Pb®7 age] for Zircon.
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Fig. 13. The relation between the Biotite (K-A and Rb-Sr) ages and
the Zircon (Th-Pb, U-Pb and Pb-Pb) ages.
K-A age and Rb-Sr age for biotite, and' the Th-Pb age, U-Pb
ages and Pb-Pb age for zircon (with a few exceptions).
Abbrev. B: Bagdad granite, Ba: Baltimore gneiss. P: Pike

Peak granite, Q: Quartz Creek granite, Cp: Cape Town
granite.
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VI PHLaAVESLBREBERTORR

BERI O TR, K-A - Rb-Sr BICL 2 HEXOAfTRDOOLTVE L, TefdETLY
Wa N TD U-Pb - Pb-Pb # - Th-Pb it X 2 HIFE 3 20O T, WEEWOBER%
Ul (5B 13 REBR), HBRRIRDOTEL TH b,

(1) Biotite K-A age = Zircon Pb-Pb age X (102~53) /100
% OBE (102~63) /100
(2) Biotite K-A age = Zircon Th-Pb age X (135~65) /100
(3) Biotite Rb-Sr age = Zircon Pb-Pb age x (103~60)/100
Z OBE (103~68) /100
(4) Biotite Rb-Sr agbh = Zircoa Th-Pb age x (150~80)/100 % DBE
(5) Zircon Th-Pb age = Biotite K-A age x  (1560~77) /100

Z DEE (143~95) /100
(6) Zircon Th-Pb age = Biotite Rb-Sr age x (140~60)/100
£ DA (125~66) /100

(7) Zircon Pb-Pb age = Biotite K-A age X (159~98) /100 %L DS
(8) Zircon Pb-Pb age = Biotite Rb-Sr age x (166~97)/100 % OEE

I3 HITBNT, BESMNEBRZTRT SO, MOHY - fhoFE & - TR Iz #HES (1
HEAR) 3 RETHAOT, BHRE IDEULT, TR EEMNMCB, t&iid Q (Quartz
Creek granite) 36X 0¥ P (Pikes Peak granite) DEZEEkT K-A 505 Rb-Sr £ L h kx (,
Ba (Baltimore gneiss) ® 3 7 a4 Y > ®ORb-Sr FE&E w3 »OPb-Pb £ L h K& B,
Cp (Cape Town granite) ix o= @ Pb-Pb &M HBHA I DI, IbicEn LR
EBRESDTH A EED, C (Cranbery gneiss, Dayton Bend) 2 BERMESH ooV a VES L
DEUCDIKBEEFZRT(?) L0 ITREEND 5,

ERAERICHT 28URE

—RICEERESVW oV I VEFI Y /NI, FRICAMEICISNT, £OZEBKE N (F;H]
TECHEERA & LT Uiz Baltimore gneiss, (Davis etal, 1957), Philadelphia gneiss (Til-
ton et al, 1958) 7z &), chid, BREEFESHERIER RICAKESIWER) @ UTBETH
ALERTRTEIDTDAHEEZBALLN S,

8 14 KioRd & 5 KIEEAKORGED, SEME» o) OEHOREEZ LK E
AICHEDN, UvD VCREMEBEGED 3 DRBROTIER, BEASEDABZWHIMLNATLS
(Eldora Colorado (Tilton et al., 1963, Davis et al,, 1963)), 6 5&T, Yz ® Pb-Pb
EHLD 3 EEFO K-A F£5 - Rb-Sr ESOHVEPEP DRI WHSE D5 C & itit, BE
RETAHMETD %,

VIL ©4av) U-PbESELESER - 5y ERD Rb-Sr ESOERE

EZEBLH YV EAD Rb-Sr EHITHONWTRENCHRRTIZY, CCiwEY U-Pb &4 L piv
THRETS 5,

U-Pb ST D1 Tid, UPS-Pb2S 4y - US-Pb" 44505 “Concordant” Tdh 5 73 513, 85
WIERRLSE Pb 22T “BAUTR” Th -0 BA N, HEMIAEICISNT [EOHER
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2EbLUTWVWA] £EZA b5, —F Concordant TRWEEITIZ, & AEHlic, »3ED T
VER%»2 T, Pb: U BEMVENSDH L (concordant FHEZ VL& DR WHA»-T, 5%
BEERUIZIDEEZLBCENTX % (G. L. Davis, G. R. Tilton & G.W. Wetherill, 1962).

a) @ U-pb® E45 L U-PH™ FESOEDEAM (88 15 K Lm Wiy 5 £453%) 11,
Y OERIH» SEBEIE TO HEOE I HlT5 (B8 15 K LLL 3 SSS X h &L dis-
cordant T, §'S” < L'L"), 7~ &—Q¥M¥+Hczs»riE, Wi U-Pb EFEVPREVERD

N ce B3 EARINZE (LIghs-
E 60 ‘ — ; — T, i U-Pb EFEBKE VI
| &), ERSHD GRS TDRE
c | BEEPEN VS El B

; 200 4 ENATHA I,
x 1 b) Rb-Sr #kic k 2 BHEH
= © S ) BRESDEY, 8
my ' , %E&Eﬁh%%}?ﬁﬂi?@%g

> FEACAS >

1600+ °Zircon Pb¥7-Ppe i}fﬁﬁﬂf};%%uﬂﬁﬂé e
2 1200} -5 Zircon UPP-PyC | wBarDERITLES
o ¢ T iF, vwvaro [U-Pb* g4
1200r ’ '. L U-Pb™ [ESOED K
T ool KB onoee | E15E Lm o4 03]
° Biotite . &, 17T 3 [BER O Rb-Sr
o 800, R % & BAD Rb-Sr EF0E ]
2 sool /Eeldsp' ﬁ RERIEHHIT 23T ThH 2., T
K-A DEARIE T EZ { © HElic
400+t 1 DNTHLNENE §DTH 5
200l | », FiCHBE~EC &2
‘ WTHE S 12 PR 25 16 Kb
Theusive 1 A ] pa)m)e@eaNEs0

10 100 1000 10000 J
20000 EFMUT /LN ER LT

Distance from contact (feet,log scale) U TEL, S, U, Pb O
FINITEFR DZEB D B{LET & UT

Fig. 14. Variation of apparent ages of minerals

as a function of distance from an intrusive D “ZEER” b3, FNLTFRO TR
contact Eld?ra, Co]o.rado.‘ Also [shown are CE o TRORIEBCERRT
the theoretical maximum temperatures. sopr o CHE 1e e
(Refer Tilton et al, 1963 and Davis et AREE, 2 50T B LTCRTT
al, 1963). dH B ENIREDBIEE D %

HE2EFTL2IDOTHAS,
B E TobEi e, FADTREOILE - BERE (SMED) $BEINSNET, Chi
BEE LT, vz @ U-Pb® FE4E U-Pb™ fESHDED, Pb-Pb 4% U-Pb 4£45E, 1313
BRI D 3 ¢ & @R V) ©, BEFO Rb-Sr HF45 L% H YV ERD Rb-Sr FEH50DED,
Zh 5O Rb-Sr F£4 & 3T HBIMIBERICH 5 T &3 & D) THERE W,
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Fig. 15. Daughter-parent (concordia) diagram for zircons with

PbZO?/ U235

continuous diffusion (discordia) curves, SSS and LLL.

L1, LL”, LL”) > (SS, SS”, $'S”) when LLL > SSS
in the deviation from the concordia.
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Fig. 16. The relation between the [K-Feldspar age — Biotite age (in the
Rb-Sr age)] and the [U-Pb®7 age — U-Pb?% age for the co-existing zircon].
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Vill. #HEFAZE~AOHNAORRA

1. 2% LD - 2L EOAFTHRHNESTERDZ ZEOBHEY

PRI ED D, —fRIT 1L D2OHMITDNT, 1 20F kK & 2 BMTRIE/BCESNT
HERES2RDTE, COLEZOUMOEFIAL AL TCENTERVCLERBLPTH 5.
YiEIc k W EESE: (B AREMTEORE) kb, BUIEZAEENELNGDY, 523
TH-T, 18 - 1 FERE AEHESIIT TR, FOBRTZ2 0P L bh b L, &5
EUTOREERZRIETAC &3 TEEW, —RINICWI & & 22008 - 220 E
OHECE > THELN AR LB T 5 CEDBBETH 5 EEbN %, '

XL, TXNEBER-AVERDZNEND K-A 45 Rb-Sr &&5%2 Ky, vrvarod
Pb-Pb 4 - U-Pb™ 44 - U-Pb™® HEL E2HFEUT, 205 2ER2MRE O BElic iz
BEVWIHIMENE CNZINER LBV, Uk b COBE, BEES LW IE TR T, EOHIEME
(7»: é’, Zy_@i SI'SG, SI.S’I’ Pb204’ PbZUG’ Pb207’ U23E’ U23S 7‘; (1:@) ﬁCOL\VC %) @—é—.‘j‘@- 5 ®b>ﬁ§1’VC% 7) 5 .

2. BEHER R ORFCAEEBEFATEZER

BEECEA D &, 1 POEAMOILEFY OEBEEICOWT, HAETHENES 2Ry 21,
Gy - BADERS - B ESRPEETACERTERY, BT T, Dy 2/
OEY - 2L OHETHET 3 BEND 5 L ZHERO &40 ThH 5o U UL b i
BMIBEROEA, T AERAY 2 BHE - BRIN T RNKIBEHEECROHIHDER,
1859 - 1 FBc L 2HEFICL - T, DY EHEOE NV TE 23T Tdr, ¢ [H
Y| RENZETCTACEMTENE, 189 - 1 AECE 2WEEORARA 2EKT 5 C
LA TEZDLITHH, CHIRKEOMETH 3, BA—RICOVT, COXLBTHRAER N T
WAHF =R DNWTEEBIND L EDETRBRND &,

(1) B6e»5, HH a DRERD K-A FHY, HH b OFREFO K-A £85I hAkx
T, Z#OEVHITE (BA a OBRERHO K-A £4) © 30%* Y b, 220 Rb-Sr 4%
Th, BEHaOAVEGD LhdHn(a>b LEERETA) HEXIDLDTE N ENDP A,

FRRICHEZSE (2a-b) OBEERD Rb-Sr E52HELT, a b b (a>b) HEs
DEH a DEERD Rb-Sr LD 30% ULdniE, K-AHESTS a>b Thsrea S LT
FWNEWVA B,

(2) BRaIPboirsenrsy icks K-AHESD3E (a—Db EMKEET A) 25, ad
25% P ldhid, Rb-Sr EEHTE, a>b Thh, ARCIZus Yy itk ? Rb-Sr S5 D%
(a—b) ¥ ad25% s FHRIGBERHRNT, K-AESTS a>b THHEARZL
TEu

(3) §iERo Rb-Sr 45121 TD, Feldspar age = Biotite age x (145~98)/100 it
BE3 &, 200%A (a,b) OERAED Rb-Sr F£47% (a—b) » a ®32% UL sdhid,
BB a RN T, BERESTY a>b EEATLL, BBEBEDESF (a—Db) Wad
R%iBIKREER, BEAESTS a>b ThiEAEIN 5,

(4) K-A EHiw 2w Tid, Feldspar age = Biotite age X (105~65)/100 cft5 &, BE
BESDZE (2a—b) » a D3B% ULEINIFIERESS a>b Thirehxahs, BEAES
D7 (a—b) 2 aD38% Llbdnid, BBRFESTS a>b ThHHLEBEATLIVWDY TH 5,

(5) ET2R,EA a,b zhchoRBER: (F1zxw IER) O K-A F4 (721 Rb-Sr

* 2x Most Bi K-A age = Bi Rb-Sr age x (105~80)/100 iz X hviF 25%, L1z -T £ OH4E
W2 %TIWEBbhraUhed, TNTIVERETAC L BHRETH %,
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L) W, a OB b LYV AET, 20, a ®38% P ldhiE, £ET3 2 VER (&
T ERER) © K-A £45TH, Rb-Sr ESTH(FCvwva @ Pob-Pb EHTH GoREM))
ADTWDIIHYREVEATI VDI T, 2L LOFY - 2L EOFHEICL 3 ERESIT DN
T, 2% b OHNENIEERE BTN, EEED (BDT) BLbY T 5.
38% DERBEADHIEHED—IED HE - ERFOMNED v~vD) FIFHRAZRTEDTH 5,
(6) COLBAEBEDNA WA DRI LR, thOFEY) - TR & % BIEME O —REIF)
FABRA2RY DT 2DIC@EBET AL EWTE %,
ILWEEHMEA T — 2~ oI 2INAT, FIARAZ2ED A BHENETDH %,

X. # T - %0F%&E

(1) FAADT#ET & 2#EESOHIER, «OENMEE s, eI HET 2 @D 1),
HOEG2HA S LWV FOEHNZEZ KM AT RN, cheHABFBELEL I &)
ST DL EARUTH B, CCRBETEON TS, WANADHY - WANADHIEIT
BUEFER 2 MG UT, 2h b DESE UTO—BRMFIARA 2 RY-S1 12 (lHx OFE O#
B EAENAROENE, COFARARZED 33T TH I, 20HE, HENCER TR
UNEE AR ERD TSR, :

BINHE® 2RO T—RIC RO R RAL - T %,

K-Feldspars K-A age = Mnscovite K-A age X (103~65)/100
” = Biotite K-A age X (105~65)/100
K-Feldspars Rb-Srage = Muscovite Rb-Sr age X (115~85)/100
” = Biotite Rb-Sr age X (145~100)/100
Biotite K-A age = Mnscovite K-A age X (110~77)/100
” = Biotite Rb-Sr age X (105~80) /100
Microcline K-A age = Microcline Rb-Sr age x (80~60)/100
Zircon Pb*"-Ph*® age = Zircon U%®-Pb*® age X (150~105)/100
Zircon U?®-Pb*" age = Zircon U#*-Pb%°® age X (125~100)/100
Zircon Th?¥®-Pb%® age = Zircon U%¥-Pb*® age x (110~75)/100
Biotite K-A age = Zircon Pb-Pb age X (102~63) /100
” = Zircon Th-Pb age X (135~65)/100
Biotite Rb-Sr age = zircon Pb-Pb age X (103~68) /100

(2) 1§0« 108 & 210G %, MEESHRT 2BECFETE 2881730,
rEAE, HH22o0: 7wy rd K-A (7212 Rb-Sr) 41T, 25 %L FOEEBZ TN
W, Mz vy Yy E Rb-Sr (F1cid K-A) 45T, AUNHBRICH 3 AT ERTE
VAR

1z, HH2 2208 VEAD K-A FEH5DEIR, HOVHDESOR 38 %L sy, HLER
EFODO K-A F53% Rb-Sr £S5, icfiFEovar o Po-Pb b, 4 ) BR & E UHIHBER
BRT EWV RIS 530 (NS ER2ROTS , DT EL ThA), BIMEHNIT =20%
OEBEFHE 2 A2 EELRVDI ThHBH, ChEs2dDHEED, EROME - HR¥O LV
NWVTO, —fRIBARZRTEDTH S, L LIEADES - BHESY OES OB OME S
BETh A, FNRRKOHBEE T 5,

*OBIERYOE T BRI L 2N ESHEORRBRETH 2545,
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(3) 149 1 AETE AERESITI T, TOESEUVTORBEES, 20EKT240%
BRI AL TRV, 2EUEOHY - 2L EOJTHIC X A HEE % s % ¢ &5,
RS OBRERNE, REENCERTS Y, SRFURE LBETH 2580522 B,
S OEEIC LY, FRAEOHEI L - T, MHESHREEL 5 C & OBEREE, RMTROEE
T 3 2N FN0OHYOYE B &5/ - i OER - BECERND %,
(4) S. R. Hart, W. Compston 52 EDEBARIALUT, Rb-Sr iz & % # ) EAES &I
BEEES L DER, SWOERIN» SEFIHE TOESR2HETAORBILTACLEIEZILLN
%o 1212U Hart 5 OZBABEKRSHRHA INIBEDD %,
(5) G.L. Davis bOEZARHEHKSEUT, vwvard U-Pb¥ Ea e U-Ph E5D3EIC
& - T, HERER - OB - BRI RHET A E8FEA DN D, Davis b DEZ AR b HKE
INHBEND D,
(6) () - G)RMHARTERTACEREYTD 5. BFHOERK BT, COBEER -
SEEy (ZERRERLIAY) @& TEUNRR] Th2EABINDLDT, COFREPREILINIEE 2EET
OB TACEEEALON D,
(7) Rb-SriEick s » ) EAEGE BEFESOES, vovaro U-PHY f4y & U-PH™
FLSDEDY, TNLOESVRENEEREIWEHAND S C & &3P TEBEININET, BHE
SEWNC IS \T BB « WiBtRY 72 AN TOFR DILEL « MHEUE KIROEF D0 TR FI~ 2 hid 7z
PYASRN '
(8) Pb*/Pb¥, Sr¥/Sr*® iz & B KEE - ERGE « BAEORNA - BEOEZIC Nk s &
5282 (K. K. Zhirov & S.I. Zikov, 1956 ; 43¢, 1960, 1963 ; G. Faure & P. M. Hurley, 19
63738) LEBEBEINDLINETHY, <Of, KFED~ I vER~BEA~RBROMDOHEE 2
HBFENPD EUT, MY - BB - B - BB - (DALARIBE) Fa—viz & NG
FEEAEVSE T A EERZE VT 5, SHEEYHHE (B SIENESOBEEME &V - I0E
P, ARBREBOREARNL - »VERERE “BER - EAYR” COBREV S TIEE T,
FEREY - RRRTFERER AL (2w,
(9) WIFNOBEITd, T TEANHEDPER U NER 50D, Hh - i oidEs
REST 2ERTFREMTH 205, REOBFVEELERE 2, RN, THAUMELRE
% d DERRTABEIZGRAT, SYOBEBC &N - EERIICH 51 5 RATRICEIY
AMEE, RROERTHOLNIEEE OMOBREHE LT “BYE” 28T, cheiificL
T, & BEMHEOID - 12EF - S 2EROEANZ R L TYW S & - ITHROHIIG BE
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