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Nacholapithecus buried under lahars 15 million years ago in the northern Kenya Rift :
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an event similar to the Armero Town tragedy in 1985, Colombia

i)

Masato Nakatsukasa™****, Yoshihiko Nakano™*****, Hiroshi Tsujikawa™*****, Daisuke Shimizu™*****
J b

Satoshi Takano™*****, Naomichi Ogihara®****, Martin Pickford******* and Hidemi Ishida™****

Abstract

The Miocene strata in the Nachola area, northern Kenya have yielded many hominoid fossils which are important for
the study of hominid evolution. The Joint Japan—Kenya team has conducted palaeontological excavations at Nachola since
1982 and has collected abundant fossil fauna, especially of Nacholapithecus, a hominoid of the Kenyapithecus group.

Nacholapithecus fossils were found at 15 sites in a thin horizon in the lowest part (15 Ma) of the Middle Miocene Aka
Aiteputh Formation, scattered over an outcrop area of 13 km X3 km. The fossiliferous strata are covered by thick basalt
lava flows. Clastic sedimentary rocks at representative fossil sitess BG-K and BG-1I are volcaniclastic and have been
subdivided into at least 10 units, totaling about 13 m maximum thickness. Most of the clastic sediments are
characteristically poorly sorted and are matrix supported with pyroclastic matrix and pumice (less than 2 cm in diameter).
They were mainly derived from a lahar, except for some units formed by flood or pyroclastic flow. Pyroclastic materials
include volcanic glass, anorthoclase and aegirine augite derived from phonolitic trachyte. The Nacholapithecus fossils are
well preserved, and many of the skeletal parts are in connection, especially at the site BG-K.

The hominoids seem to have been buried alive, similar to the situation that occurred on November 13 th, 1985, at
Armero town, Colombia. Excavated fossils comprise many individuals of various age groups (infants to aged adults of
both sexes) which may allow us to launch a new field of study, “palaco—primate sociology”, which will throw light on the
population structure of Nacholapithecus groups.
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1982 4, AHEE*BRELTLIHA-Tr =7 AERKICL -
Tr =7, NTTAW/EDFF 35T 1HOKBENED
FG DA D ZE R S 7: (Ishida, 1984). 2Dk, ZOKE
HANEOLE B4 ERR SN, 8 FFas s s ALm
LEN, r=7 Y5y AEOHE L S 17 (Nakatsukasa et al.,
1998; Ishida et al., 1999). FFa ¥ 757 ADEMF %
ETUHEERTEE O K-Ar £ 5 15Ma & 17z (laya
and Sawada, 1987; Sawada et al., 1998). +F 3 F €5 7 Xt
F TNV ATRRLEN 9.5 Ma OKRBEARILA, ¥
>~ 7V EF 7 A (Ishida and Pickford, 1997) & & 12, AN~
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(Nakaya et al., 1984, 1987; Pickford et al., 1984; Kunimatsu,
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MAENT B R WTIE S > 725 DD 2001 4EICE S FTHWT
BY, KEGEETHTTE, FEORTYH, L) biF 13
kmX3 km OFPHAN O 15 FETIC R AT A M 25, HE, &
BEZ ELEHOFTFa s ¥F 7 ADLAEPRREA TV S
ZETHE. ALAIPHHH RO 0L L TIRFEIRED B
{, ThsDbah b BEROEEIs b2 L, NEICELE
RHRRKBENGE (e b LR ofE&oMicb8&y, e
AT L bW IO REFHFHOREITE L% 5.
KT, REREORVFF a5 77 2{LADV LY
HNTERT L2000V HIZESE2HT, FFaFE¥T2
A EOHE, ThHT7 AT AREhOLAEREORERY
1\, 8 - LEOB) - WEEATT N — b (KINJEHR) 12X -
THEZFFHEINWEERIC OV TIERHT 5.

Hoffs - B BLER

WEHIBIE =7 - ) 7 FoduEs, YL AT OREEDS
BN 44~T74km IMET S (BE1H). R—2F ¥ 70
HBEFFaTEINTITLAOEGH 12km BT S (B2
)., BR—r=7&R Ty s roFE- 2 FHAEREITY
T rORM, aNF =25 TS5y 7B ETER 22 km,
BALR 30 km OFFETH B (2 ).

WA R 2 & RREMIRE LI KD 4 DI B EN S
(Baker, 1963) (%2 [4).1) T )V %)V % FJ (El Barta Plains)
2) 47NV X (Samburu Hills), 3) 7 4 V7 4 L& &
T L)V T F ) A (Tirr Tirr and Emuru Akirim Plateaux) , 4)
AT % 3L — (Suguta Valley). 1) iZ/¥F T4 NN DJLEK %4
Kz H7- 0, KEEAREY V- HoshitRcd 5.
R OFHE OZEE 1L 1200-1400m THhH S, 2) dEE L
THHE=ADOKINEE, HHEROMETH S, EEIEH
FEHIFTIZ 1200m 2°5 600m ~NE AT FNL — 2@ o T

REBLIRIZT AT o TWL A, B ICH 725 it oKl
OB SN A EHLIZIER 1500-1600 m (23T 5. 3) 136
PO KINEIZL > TEDLNLIES 1200m FiZOEH TS
5. VT INTT=RUTHY, EEIL320-380m T, F
W OBEWHEY ICELI, 72, SULOKIUEE S EILIC
WD,

LEF AR OSSR AR TS E - 2 WO K
a, ARE, BEENE, 3<% b, RBEETHL. K
IS AT kA& 13 NNE-SSW £l %2R L, V7 bOE
W IZIZIZTPATCTH D, o 7V XOHE=RIE T H
59 F 37 (Nachola) BE&, 747 A 7 /%X (Aka Aiteputh)
FE, LV 7L (Namurungule) 352, I~ %7 (Kongia)
BB, RUOT 14T 4 ) (Tirr Tir) BB XS SN 5
(Makinouchi et al., 1984; Sawada et al., 1987; 1998) (%5 3, 4
).

1. FFa35 2@

FF a7 RREBIIHE R FET, KRB AT v —
VG A NESICE D D, FLEMBTEAS 8T 5.
FF a5 BBIIR TEIEES v v — 7 S s o [
Bael, Ay CTHEEEZ &0 7V a— gy,
TREEG MR ZRE, XA FA N, NTATA
b, 2a2a=U7I740), BRBIKEEEL NI 1 NEX
e, WS, K/ 94 =1 T304 NOEEDNPSRY, K
KEEIZ200m THDH., —HEICBHEBEIZLICED. K
—Ar 2 FERIETIOLRED 18-19 Ma, 18D A5 5K
EH17-18Ma, FEDOK/ F4 b= FFH 1 FH15-16 Ma
T& % (Itaya and Sawada, 1987).

FFaTRERERDR)TAMNENTAA b EFEBEOGE
i, BREIRET B0 KERIET Y 7V e VAE OB
Ji (Lopet 53b) (2H T TILL 445 (552 [X).

2. THATAT/NARRE
THTATNARBETROFF 3 5 REOEFULLIRLY
WZHETER/IAMENI N P EFD LM OLRED
W, BB+ F 3 SR FEL NEER 51 VG b
TAA MO LEREENERT HHE L E L,
TATAT/NARIEIEFF a THBISY > T e
BT TR A L, S tEde i cid o e¥ o
E— 7 WeRNEGIIE ) >, WBTHETL. 7H7 4732
RIGIEF T 37 RELOMIZIZHERR KLES OB
Fyy TR, £, MENEF Yy 7h R,
KREBEILZEOZREBREZELTHH, Uy —5I 4
METAAL, PIAA N, BHBIKET S0 KEE,
HEEH, REL3OOHBIIFTONL. FERBIZBIEY
200m T, TREBHEXELT LD, +F 3 SHETRIRE
B2t YU TNENVIATRP R ED BROXKRER
LR S LTV % (Makinouchi et al., 1984). 9 3 5 #l
BB BRI FECTIEND, NT TA IO TEHEBIC
BERBRIKEEED T 74 MRS EBIRIE S N
b, TNV ITBEEL, 7535 RBEIO KBS I
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WE s, TEHBIZY—FFA P EIAAL P EEBERE N
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TE7 ) A —2KRIABEECHB T2 25055, HifE
BIXEE, BE, VN, KILHEE, BEEARKE, 7y —
b (BEREEEAERE) THAH. THTA TS ARBR LI
TAEES, UL L - ZRERFEHEEYFERL, ThoI
KRR EE R F v — NEDPRIES NS,

RERE D K-Ar 2 EER IR THOLZRED 150 Ma, H
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F3W FF a7 —Y TNV XMIEOME X (Sawada et al., 1998 12 —FFMN%EE) . Mo OFERTH - -4 B 1xF 4D
#HPHERT.

HOV—=5F4 - FI A4 FEXRED 149-14.1 Ma, L
i 12.7-9.9 Ma Td % (Itaya and Sawada, 1987; Tatsumi and
Kimura,1991; Sawada et al., 1998).

FANVYTVRBITMOT AT A TR RE % RESIZ
B, THRLFIRINEF U TVET 7 AFERMETH S
FA P22 NOBROEHRBETIE, THTATFTNAREE
oL L - X R AR ER T T ALy S L RBRT
WOREZL30ecm BIEOHABD M I A NESIKENE Y, #
Nz LI TARMEERVE). FaLy 7 LRBIIRK
JBIE200m T, BEBERB T T L L, TEE PEHMBUEICITRE
KEBEIFH30mIGET AL v Hfat B3 5 REKER (+
GURHEREY) %, PERBEEIIIRILARA 2 B X 2 m Fifg
DEAKIIEEDCE (BRRMERY) 215, /4, Hem~
108 cm DHBRIKEBRREAB OIS NS. BEEMRD
FEM 7 FEEUL Tateishi (1987) 12X > ThENTWAE. BHOD
K-Ar =74 Y4/ 1L 9474022 Ma, 957022 Ma T4
% (Sawada et al., 1998) .

TN ENADF LNy 7 VREBHIZIZBEIRD LN

WV, P TIVENVZAD60kmEE, ¥TIVHEEY T b
v 3 )& —, Lerochi 5 #1213 9.4 Ma % 9.1 Ma DAL Z RS
KT A4 M, bIAAL, XKREVEER 30 km OFFAIC
HoTHfiT 5 (Key, 1987) (552 ).
AYFTRBIEEICY TN aly—DXTy L —%)
WEWB B TR AH TS, THNOF LV 7LRBE
ZFRLUTORE 2R GRICAEETE>T0A. T
DLIEEE TN A S HANIZ#) 30 km BN 72 I8
FaIRBEBE S TCHAT A, RABEIRH400m T, T
ELTEREBBEEDLS 2505, R THBEICIIHSE, Bad
T, TEBHEICBIKGRE IR . A D K-Ar &EERIE
7.3-5.3 Ma% 7~¥ (Baker, 1963; Itaya and Sawada, 1987; Tatsumi
and Kimura, 1991; Sawada et al., 1998). FF 3 T #iiFHIc B W
T, 7FadRBBREY -V a2E > CTEXRBBEIVN
BEIIOHT 5.
TANVTANVERBEIY 7 Favy—IlMNBETST 1)
TANVEHEEER TS, THROIYFTRBL2J/EAELT
BY). RFBICEEm~108mo b7 14 VERIRERE,
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FEREIKGHHE BN

R IE)

AN, ENE) fucidERarEE L,

NYETAM=FTHA F%EFED (Kabetoetal., 2001). fig K

JEIE1x 180 m Tdh 5.
(Baker, 1963 ;

1991).
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Y= B BB R FTHKIE D S e B AT
7Nb~®kﬁ&MUcumhmém‘mWﬂ@kM#m<
AT B KiE D K-Ar AR 2.0-0.1 Ma Td % (Itaya
and Sawada, 1987; Tatsumi and Kimura, 1991) .

HWEHEE ICOWTIEU T L)oo Ns, V7D
EWERE 20 5 40~ 15 km UL EEEN 72 Ml oo 5 3 5 B g
ETHT A TNA LK TR OEMIE NE-SW, #HFEHE 107 ~
15° NW RIS 2. o TV e VA TIEFF 3 F 5
e T T A TS AREOERIEY) 7 b O EWRE O,
Bl N=S~NNE-SSW (I3 1ZFAT L, —#IciRHE 10° ~
30° W THHAY, RITIIZIE40° W O 2E1 8 2 R D &
b, FLNYTVRER FHOMEXTNOT AT A4 T34
RREFELTHL, LoL, FTE20 LM > T, Wik
HAENRRDEZAHNDY, T2, WBTHETLITHITAT
N1$Mt+Awy7vw I T2 a0y 7L BIE T

AW L ZALDHERE, FLLY T LVREOHEREN &
Wik B AT B (AT L7 2 & 2 iE-> TV A, —fRIZT 4
VT VRBIIFELERL I TYS, a0 F7REOTIE
i, BT H7 A T8RRI L)V v 7L Bk & of ik
EEHTH Y, F 202 7L BREHERTDRE PR AT S
N7zZLZRLTWA, 2y F7 ROk NNE-
SSW T, 10° R CWICHF T 5. 74V T 1 VR D
LML NNE-SSW CTd % 25, MHFEHIME < 4° LT T
#4 5.

) 7 b OEWROENIENNE-SSW T, )7 h¥aly—
CH BT TIWVENVXE) T NS FG—RTCHBERT FIN
L= DOMIE%EAE380m IET AW EL o T,
I EWRE 225 7 by a vy —02km OfHIZY » &
Fo 7 WIREPEL, TRLYVHEMTIET v FXF v 7 Wi
A3ELEE % (Makinouchi et al., 1986). 7272 L, MR C& LW
JE& DI IZ KRG I ASTEE O b D b s, WS T O e 1 T 9
JEIZFATT B, TV VAP F LNy LV BRES L
ZDOTHROWIEO%EXIIK TR T0m THDH, 2 FTH
g & T 4 VT 4 VBRI S EWRE & L& b Ok A
T LD, Wi E AT F LNV LVRBB L OZFD T,
IXFT R, T ANVT 4V RE R OWRE DN AT S
V7 NI —=_UBOENRK Y v ¥ —a— iz WiE a5
Y5

FTFaTETVREECHEPHE : THT7 A TINZRE

oI ICH 725 FFa T T 7 AR GELHE =2
AT DIFINER, T H T A T IS RE "i'ﬂSL:abt&. ZDOHh
WOMWEIKZE SR L. COMEDOTH T AT I/8A%R
& TFEpiE 4 DD = v MZIX4 &b (Sawada et al., 1987) .
2=y b1 & 3 IRHERTE - )\ﬁ’:"{,#b B, 2=wibo k4
FFEE LTEREDHEEDTD

w/blm”éﬁﬁm®@MW/wFHkWha%%
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i TR AL AR S AL, BRI MEEIAL A A
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L=y b2 ASMERE B KA & E LSRR S % HERG
GOMRG S B, HERCA I B BORLRAS 5, Aok — RS
1, YV NEaEP O SN, BUKRCAAT I IIEELAR R B ME
LT % (BG-M).

2=y b3RFFaTETF I AREUREEET, bobkdE
LR O—>ThH%H., ZOMIEDR L B 4km, ES
ITkm [ZH- CEIFTE 2 (55 X)), GEHIIEKIE TR,

2=y bARTYAITIVA P EEOEREZELL, K
I 30 m DEREEIK G F @ UEIKEG &, BUKEWEZ L
L, BURE YV MEEE GV RES NS,

FTFaTETIVREECHE

THTA TN ARBTEHPT2001EFTICFFasET
7 AR EN A NI 5 KT/R LA BG-D, G, H, I,
K,L, N, O, R, X, 709,12, 13, 14 (BG (/XTI A 41 }
DEWR) DI5HA FThHbH, T TIHMCEY LB A b
TdH % BG-K & BG-1 2B MOV THET 5. BG-
K OFKK & BHEE Y 2 ZNE 6 &4 7 X2, BG-I
DOFIRX % 45 8 BUI/R L7z, BG-K THIMEI N2+ F a5
T 7 ADFEIEE 9 KR L 72,

+ 4 FBG-KIZBWT, +FaFEF 27 A% &CUHERME
BEZHTmU EOZREEG LI s THDbDATWS,
REO TFRIZFZER L TwAhv, £FEIZ82m+THhb. i
J& ORI 2GR IR EE 6 AR IZ/R L7225, £ &b LT ol
DCThb, (1) HFHZ=y PELTIE10 XS ENS., (2)
SRR R KK KFEY 2 & . (3) BA ORI
KAK2cm, ORI K1em T, ZNH X )Mk 2D
GEInswv, 4) 2=y b1,6,7, 8,9, 10 ITITREEOHE
AR SNG., (5) 2=y 2,3, 4D EHITIZFv— 1
RHERENIEET S, (6) =y b5, 9 DI LEHOIREIC
WSR2 Ty 705ET S, (1) 2=y b 20K, BAIE
Ghboofo=y M EFRRY, EKO B WK S &
Hit s BT, ahicizy y ZussBosbhs, (8) F
Fag¥Fr 2RIy b6DF ¥ — bRIZETS.

+ A4 b BG-1I2BWTd BG-K & [[AEICIE & 30 m (2 K5
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Vo h—=Ebh b2 Db b, ZOIKKT/REINIIRKT
HMEV2m FO wadi DECICIEFF 3 7 R ik Lo 7
)=V L—ADEREGEL NI A FDBEH LTV, &
WML TR EDOEEIEIR 12.8m TH Y, 10 DHERM 2
=y MIXG a5 (88 ). BG-K &alfk, wFhoo
=y PO KINKSED KIEEY % Sl &t 1=
F1,3,6, SIZFMLTEY, WiFhd REH oA (1%
2-10mm) 2 FOKINBEIKETHS. =2 F2,4,5,9
IFEIREW S~ G, BKETHA., L=y 43 v
WVEDSRO NS, =y b4 & 9D EEIIEMA% s
Ty IRRLENE, 2=y b SOTHIZBG-K IZBWTH
Fag T2 ARGURICEP LT y—FThHY, T
2R L2 I L2 A b F v — Mans
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(€=59) RADRL %8B
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azy b4 BERUYRE, BFCLYRERE LMEABELL
G A~ (R @BERER)  SAEO,
RERMOEE (6 : 2mm, WA2cm) BE
271 WAREHRRA, planes I+ 5HY
SEiry MR~ s, BEAT
(iift) HHEE GRAEL)
#E (¢ :2-3mm) &C
i PHEE CRAEL) . BE (¢ 0 1mm) 8T
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2=y b2 ERTEOER
(ki) MRS (BB, rippledY)
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FaFETF IV ADRBRENTVS, =y b 7 I3EIKE PR
a & KIS G D 2-3em A — ¥ —DHETH L. L
=y M0 RBEAREADOME (HEObOHRE W) 2HE K
B CTH A, BADmIE EEBIZm 2> Tk 3 5.
IS OHERE GO & GO KIFE L 7 v ) B fi
(77 =7 L=RA)RaDLOhrRTZI) v F -y
1 b (X =k, 22=Fkt) ZAFEMICE AR, GEHMICE
FFa T BERLERDOKR ) FA NENTHA MEBT 5.
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