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Abstract

At the end of Cretaceous, dust spreading caused by impact of a large bolide (diameter >10 km) is suggested to be major
cause of extinctions of dinosaurs and ammonites. This suggestion is based on a fact that Cretaceous-Paleogene (K-Pg)
boundary layers in world-wide have high content of iridium (Ir) that is little in near the Earth’s surface but is concentrated
in iron and chondritic meteorites. To evaluate the mechanism of dust spreading, we will determine the Ir content in K-Pg
layers from six sections in Colorado and North Dakota states, USA.

In FY2022, we have established to quantify the Ir concentrations with Instrumental Neutron Activation Analysis (INAA),
and this method was applied in FY2023. The natural standards (Allende meteorite, FC-1, and FC-2) and 18 K-Pg layers
(PB01-PB18) were neutron-irradiated with two standard samples (839-1156 ppb and 134-367 ppb) and analyzed.
Analytical results show that the Ir contents in the Allende meteorite are within a recommended value and those in FC-1
and FC-2 are similar to previously reported values within ~10 % differences. We also obtained Ir concentrations in the 18
K-Pg samples (0.2-1.2 ppb).

Keyword: Iridium, Gold, INAA, K-Pg, Allende, FC-1, FC-2
1. [FL®HIC

DERBIT- T2,

HERDEEFIZRBWT, BXE 6600 HFERNCKE
T RFEHIR ORI SN TV AR WaEo 1| > TH
0| YRR R E TR LER STV D,
R DOJRIK & LTl b A 172G AT ao
R BT LB KRS (BEAE>10 km) O
WETHDH, ZOMAITREEIROTLEEREF L T
WHHIE (K-PgfE) (24 U Py AR SN0 D
THoM, 1 oy N THEREREA T O HE &1
BHENT, BBAICEELTWANLTHS, I
FTCICHRF O K-Pg b4 ) Uy A O®E
D d DM K HfE DOPRREEDFENZOWNTIL, 1T L
A EFHIBILTUVDRD,

FBEANEE LA X anbiins it TA
U T U ARESCIRERE ORI T4 L T D FTEENE
B0 I miuE, FBBATEZEA X~ &L
THEDOREEET—2 L7205, £ZCTlXko=
07 KM E ) —2Fa Mo 6 HSORERRE S ER
B L7z K-Pg Eaxtg L L, HEHEZFoHT (INAA,
Instrumental Neutron Activation Analysis) {2 & 0V 1 U ¥
UADEREIT), ZLTE (Au) DEELRALD,
F7-. K-Pg BOHEFEE & L CofEEZRET 57
DOFEREEHR E LT, INAA IC X 0 EBN TR A
THEIERLZ IO LT HEEOMETLFE (S, Cr, Co,
Rb, Cs, La, Ce, Nd, Sm, Eu, Yb, Lu, Hf, Ta, Th) ®D43#r
HAT OB

2023 FRJEIL 3 w FOMIEEE O 2 FFEH Th D, A
PR I FEHICHESL LT FEZ RV, 535 K-
Pg B DO ERGHT AT -T2, 7ok, HEEHINREIIE
T =205 K-Pg J8 O RKIEUERE CTH D
FC-1 & FC-2 Otz 1F7=, =2 T, Zhbilk

# sano@kahaku.go.jp

2. AHEBLUDIAE
2.1 FEHERUR}

H - BRA S L OVE BT IS 2024 45 1~2 A (1 [H]
H) &£20244-2~3 H (2[FH) ®2[EfTV, 1[EH
b2 A H HAEAEREIE LA U DU LBEDORRD
2 FlXE A Y L 7o, 2N OEREREHT, (kS
W [TEREME, FEAE] (BISRMb S, a5 37049-
30) (ZH&ETH ICP ILHIEA K (SPEC CertiPrep,
#5475 XSTC-7) 10 mg/mL (10 ppm)Z ¥ L T 1E
B 72, 1181 HIX 1156 ppb & 367 ppb. 2 [A]H i 839
ppb & 134 ppb DR EE DEEAERE A HEfF L7z, 7238,
Z O R&KIHE ICP PLHIREHKIZIE, 10tk (Au,
Hf, Ir, Pd, Pt, Rh, Ru, Sb, Sn, Te) N&Fh T\ 5,

T, REERRE L LT FC-1 & FC-2 &3
Ir OHERERHREENTWE T FEA (USNM
3529, Spl 10, pos 23) #=HE L7z,

Ay THE O EITHE O E R OERERELE LTI,
AR (UB-1,JR-2) MW=, & L CiE ik
2R T D 12 DICHESHEN B SN TV D R0k
HERERE (UB-3) b % L7,

22 B

6 15> K-Pg J&§ D H1-C, Pyramid Butte (PB) & 4 1+
o) —AZaXNoME RS E Lz, & F
Ao PBO1 JE 25 K-Pg J& (PB17) ® 1 2 EAZJE TH
% PB18 JE £ TOEE 18 BIZOWTDEREEIT ST,

2.3 oMk
BREHIFRY =F L FEw (Bel-Art o 7 08



2023 . HRIE T JIWFIERR JEREAS - BT BRI JEBR FERRAE S A LRI SE

[2023104101]

7 v 0.13 ml, #53% B F17570-0000) |2 57~247 mg

HOTME L, ZhazFR)=F L o8I ANT
e L7z b oz il RRE L7,

FrERRENTZ 1 EIB S 2 B H & B AR JAF2ERE
FEAE VAT 42T D JRR-3M JF DK ER PN-1 FE:
T 4.7 x 107 n/fem? « s DEHPEA-T 20 43172 72,
TivE 1 EBIWEIL . B KRR L R 5e et
AR (KRERMFEE) ICREINTWD
INAA oATHEE 2 W CEREZIT- 72, EEi, 1
e (FakF 2 KO HT) & 1 7 A% (%30EF 8
R D3 HT) D 2 [EfT- 72,

Ir DEEIL PUr (n, v) Ir IZL D ERK L2 P20 23
73.83 H ORI CHRET SBICHRE LT- T v~
D 316.5keV DT )LX—GRE & v 7z, Z i 2022
EEICHESL L= FEEZEA L2, AudDEEIZIE Y Au
(n, v) 198AU (2 X v AEpk L 7= 198AU A3 2.7 B O ©
FREET DB L= v~ 411.8 keV DR
JUX —BRE & T,

i HEA S DMETFEOERICE L. Sc, Cr, Co, La,
Ce, Nd, Sm, Eu, Ta (&£ JB-1. Rb, Cs, Yb, Lu, Hf, Th |X
JR-2 ZREHEREL & L TR O EBEEIT o7,

3. BRBLUEBE

Ir & B ITIRE O R7p 5 2 T OFEAEREL O TR
EORWEEIORE (1 [HIX 1156 ppb, 2 [FIHIX
839 ppb) ZIEMEfE L L. RELOMWECEE (1 BEIEIX
367 ppb. 2 [ HIX 134ppb) ZRFAHEIE LTEREL
72& A, 1B OREHT 380+£0.9ppb, 2 [B1H D7k
FHZ 149 ppb + 0.4 ppb LWV I FERBF LRz (22

TR LULTEEETD U MEORFERZED ), OF D |

FARIREZEDS 4~11%DHEE CEREINTWD LHIE L
7.

Au [CEAL THREOEWEREIORE (Ir &Rk
(2 1A H X 1156 ppb, 2 [A1H X 839 ppb) A FEHEfE &
L CREORWEE (Ir & [ 1B H 1% 367 ppb.
2 [ HIiX 134 ppb) ZRFRELE LTERLIZE Z A,
1 [B1H OF0EHE 389 + 2 ppb, 2 [A1H OFEHE 145 ppb
£1ppb EWVVHFERBE LN (ZZTRLEEED
AU NEOFEHBEEDOR), & L THAEEN
6~8 % DFEE CERB I TV D LW L7,

7T REA O Ir B A B 804 +£2 ppb 8 L1762
£2ppb EWIHIFERNE LN GAEITI Vv MDD
FEIRAZED ) . ZAVUTHELEE (740 £ 90 ppb¥) & 7R
FENT T2, £-TTUFEAD Au &HEIX
168 ppb + 3 ppb 3 L TN 137 ppb + 3 ppb & U 9 i A
Boniz, Z5OIFHERE (150 £ 10 ppbt¥) & Fise
NT—ELRMoT27, 12%LLN O REE TE R
ENTWDZ ENGhoiz, 728, L OHAAE (131
+8ppbl)) LITRRANT—E L7,

K-Pg J& D RKIKHE T D FC-1 & FC-2 (221 T
IXIr D 316.5keV O B — 7 RNHHPRICHER TX (X 1),
TEREITEATOIRO L T~10% DM AHMEDE W TER
TETWDH I ENER SN, £2. ZTNETITHR

# sano@kahaku.go.jp

R IEFEATIE R

EEINTVWRW ALDEREHE LN,

i FIES OB T FE O ERIL, IB-3 B OMrRaEN
THEREE & — 3 L7200 T RGO & R IR
U &N L T2,

PB01~PB18 ™ 18 sEHZ SV TiZ, 0.2~1.2ppb &
W Ir OEEMENE LN, 5% 1L, INAA TEHS
N7 Ir EREA ICPMS TEH O D EREN & ik
THIEILL S THEEMEDHREIT,

30 N

[ | 1
25 |- o— FC2 4 7]

n
o

[ Th(311.8keV) -~
o | "I~ Cr (320.0 keV)
Ir (316.5 keV) ( !

Counts (x 10%)
&
T
1

10
4 background

/ _/’“'\h (3-5 channel) /~ background
/ )

"‘ \ (~5 channel)
Sree e e O

hst L
i

310 315 320 325
Energy (keV)

Figure 1. Gamma peaks of iridium, Ir (316.5 keV),
chromium (320.0 keV) and thorium (311.8 keV) for
FC-1 and FC-2. The shaded areas were integrated for
the Ir peaks.
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