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Sedimentological survey in the Nachola and Samburu Hills areas,
northern Kenya Rift, 1998—-1999

Katsuhiro Nakayama®, Yoshihiro Sawada*, Mototaka Saneyoshi* ** and Chikako Kashine*

Abstract

This is a report of our geological surveys in the Nachola—Samburu Hills areas, northern Kenya, in 1998—1999.
Unfortunately Dr. Nakayama, the first author of this paper, died in a car accident in Kenya in 2001. We worked as
members of the Japan—Kenya project of expedition Middle Miocene hominoids fossils for human evolution, which was
financially supported by the Ministry of Education, Culture, Sports, Science and Technology.

One of the purposes of our project was to determine the geological background and environments in which these
hominoids lived. In 1998-1999, geological survey and sample collection was carried out as follows: regional mapping by
Y. Sawada, sedimentological survey by K. Nakayama and T. Saneyoshi, and sample collection for magnetostratigraphy by
Y. Sawada and C. Kashine. Sedimentological survey and detailed descriptions with columnar sections has been completed
in the lowest part of the Middle Miocene Aka Aitheputh Formation, which yielded Nacholapithecus, and the
Namurungule Formation of 10-9 Ma, which included Samburupithecus.

Sediments of the Aka Aitheputh and Namurungule Formations are divided into nine facies, as summarized in Table 1.
The following columnar sections are shown in this report; (1) Site SH-22: Samburupithecus was discovered at this site,
(2) Site SH-23: Many mammal and birds foot prints occur in the sedimentary rocks at this site, (3) middle reaches of the

Nakaporeterado River.
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Sedimentary Facies in the Namurungule and Aka Aitepth Formations, Kenya

Facies

Lithology

Sedimentary

Basal

Bed Interpretation

Code structure contact geometry (flow) (environment)
9912A Poorly sorted Massive, Plane Sheet Pyroclastic flow (Subaerial)

coarse ash welded pumice (Terrestrial)

and lapilli
9912B Well sorted ash Massive, Plane Sheet Pyroclastic fallout (Subaerial)

Grading (Mantle bedding) (Terrestrial)

9912C Poorly sorted Massive, crudely bedded Plane Sheet Debris flow (Terrestrial)

boulders muddy matrix
9912D Poorly sorted Massive Plane Sheet Mud flow (Terrestrial)

muddy sand volcaniclastic clasts dominated
9912E Poorly sorted Massive, Plane Sheet Hyper concentrated (Terrestrial)

boulders to coarse sand crudely plane bedded flood flow
9912F Well sorted Trough cross bedding Erosive Channel Bedioad Channel fill

gravel to sand lag boulders channel bar
9912G Well sorted sand to mud Ripples, partly blocky Plane Sheet flood flow Overbank

(partly coarse sand) (trough cross bedding) (partly erosive) crevassing crevasse splay

rapid change of flow velocity (weathered paleosol)

9912H (Well sorted) Massive, trace fossils Plane Sheet Suspended load Backswamp, floodplain

sandy mud, mud partly blocky, bioturbated some amount of bedload (weathered paleosol)
99121 Well sorted lamination mud, Ripples, trace fossils Plane Sheet suspended load Lacustrine

well sorted sand to mud bioturbated

small amount of bedload

. THTATNRABBHORMIIE UL UISTEEBSIZ L 5
BARDBERED RS HN B DS, T, HBEEOEBREROE
TORPTREENEEZ OIS,

(5) HEFEAH 9912 E (%% B kit HER )

AL, FIC—MESEOHERIORY, HIRTI
HEDPAHEL AT LIS LITEO SN S, AR
WTH LI 912C I TRDO LN S, HERFH & WlE
HREHONE D O W BERKIC L 2B E AN 5.
(6) HEFEAH 9912 F GATEIEAE, )i HEREY)

AL, FIC T TRIMRBEZ RTBEIS 2D,
WRIIRHFTH L. TREALZHIVALZI LD LITLIETRD S
o, WREHIZKKICE ARy FO— FTHBIEERLT
BY, AEEED D I OHREY & v 2 5. RS
FIZIfEARBR AR 5N 5.

(7) HEFRAH 9912 G (Htk, 7 LN AT L —HERE)

AL, FICHem~T$ em TRV ETHIRARE D
S5%h. BBIIZLIELIZY v 7VEENFEDO SN LA, b
T IRIMRRBHENSBDONLZ LS L. REB LKk E L
RN TOWAEEITERLTHBY, BIRD L VIIHKIZICL 2
Ny FO— FEREYWEORELHEY & WE DL, —E8,
BIASRELE R YNTOY ZRE - TEY, Il TE
LALNE.

(8) HEAEAH 9912 H (BB GEEIR) Hef&)

AU, FITE em~ T8 cm TH Y &5k~ B
WOBMEREDOERBMPLR L, BWEBIZIZLIZLIZY v S
HAROLNDG, EEPROSNL L, EWEELICL LA
SNBBIROWEREMOZO NS, —, A EAL
RO/ TaY ZIREBZSTEY, Thi3ttiEE AN S,
KREUTHICE L ENDEER DD - 72167955 GLEE) H#
BYE Wz 5.,

(9) HEFEAH 9912 1 (MITBRHERE YY)

AHERFMIL, FIZH mm~ cm THRYETROBEL L
WREBH»S 25, RBICIZAELCEYERSLIZLITHED
LN, MRBIIILITLIZY) vy FVERPEOOLNLEZ L DH
5. LFEORHEFEA 9912 G & 9912 H ICHEL T, HHiEE &
LNEBRADEAIBOLN LN &, L Vflidnt—F—
TOHRE L RBESOBRAEHRTH L. B CIREWE
MR L2 WD, COWBEHIZFIRLTI FOTR
WTHDLN5.

z £ (F%)

L. TAT A7 RBORRERE & (LR OHREEE
RBABIZBWT, BEATHZRRERLITVWI0IRY
A FNBG-KDATHAH. ZII1iF, #KIZ X B HEFEHH 9912
GOEMICRAHBETH LMD A3 70 —2=2y +
Hp o TW5h, EOHFRY I BG-K TIZFEDH TV s,
B AN Y AT £ OBERH QRER) o EEBRE
HETES. £/, EER{LAE 3 2ORK7TT—22 +
DI FRDOBDIZED NG, BFEDOT Y v 7 ZIREEA
T UtEE B oih T, ThbbAEWEE) OLEEEL %
NETITRICRT LIz AONE, 20720, {LEDRNE
EDPRNRICBEZSNIZERSND. B, ISR (%
T MR AL WY X7 L3RR e L L
BHLND,

2. TARVT I FIEZTOF LNy 7L R OHREIRE
EALH DR
QEDRAETIE, FHRLT I FOEAT, HHBED
WM ORRZM A 2 BB T2 225 TE& L. 2201, &
TEHOFREEATE, 0 LoKBHRE, 5128+ m
il a st hiiEs@#Eg e L BT LML TH D,



MV Sa

il B - RE
TLT,.‘ ffuesus marke bed (Sowada omgak )
= i laonctid Vs
=] ffcusyslom hf"i"?:‘.‘zf el
Tads o
e e
v randeCbedleod bt tuth poordy sorted ) o
T w\:‘: \‘v\n flu L N B
— 3 b L‘J\‘ \\"“I?Vl‘l;f v\ :L‘)I s
=>4 bl s Wu)}“&‘\f 5 |
B 2 Wl labgted PR L R e -
; el Nornd
B S MRceesEp SN
5T ichne : ’ e )
— B ,W]"\L'ﬂ ,!‘\A, R PSS I —t Af{\l‘f‘
30 J’?""}w aw;?'('sbcl Cpalt dive goy ) : 7(7(’1"0»
cswee, i
A+ O i Vad - STRI i o (MARKER) | - Lo
| Yt e Commat sl baoes ok tehwfossly ) d?m"\n?t
IR Mu‘d,sll I : o
2"( 4
n-“ 3 el b Cimnddy sand )
g Ive ymtwd Cdwafssd ) danke yclowtm\t brown
EE et Sl T
masye ;ﬂwgm ek Gellowtih whete ) 2m
= poorly sorted suedp e d F==thtn
fﬁa—?‘:\ o }w: oy S ded) o
= 7?17&1‘3'&/ yelowirhyey S Cole
. ‘ R‘ massve  wlemdastics mud€low/
7 \IJ/YWMAS M/
20

¥5b Loc.98081702 (31 4 + SH-22) ORI (2)

M VCse

ettt o) mudflow
u ISR 4
=
20 — =2 (o Bk~ ik gractik Nowih A flatty :\:"\"mhl)
= ©bpped, ellovish gluz— p 7’7 ) Fand systen
4~
g . Peorbe arted sande mud immactured ol $Y ¢ gkt divegiay
Sl e WL P dubyis k) flows
[V I -
T st
L il chans Etinmuddlow
hortzem ‘ seperut = ot eprepend)
— N RUSIE Wakid S“:)W\H«JI e
5 S ol e gy ) YNURIVE L ; Fliital etem
=1 Aot Trandiod 450 A fun
R R e | (R
==l o i g0y
= W apli goor AR L S S s
[ . i : :
S :.;ﬂ{}:«rz u{pdk Granh gy L) mudflows - -
od Y0 e orted) R .
L (e tontondarann.)
0 ——xﬂ)z;i Pedting wirt - - re Fhoedng ] —ﬁem,:w{
S J : : T e Loy
o == | ) ek g S ; S
R - A ik sted g i 2m — (ash clowi ) 71\\\
; e \
‘ . Q{ P d‘mwngncnmrm rymt‘“’ﬁﬁ ‘ﬂow ’
i (a3
i ¢ mm?u:f immature weddedd - . -
. GV Yellowih greun _
L S W
X ey dost dowinaed:
B ¢ T S o mnal kv ) snled debyis Flow
by ] ot xddish bown (OR 4G
v o som’ Oq —clost dowiarted  ddsk browin
LR © _ X stotefied pavelhsd “‘R"XFW x:'mdr?\\wl ,
— o ng .
] } Cpoty psroclostc flow ‘(&(I\’;‘Ert# 7 55 E’“ﬂ)'(m“
' \?/ immotue wothed soil W’
0 — il R

#5al Loc.98081702 (4 b SH-22) OFFIKK (1).

4 FSH-23H v TVEF 7 AR SN
H5b.

T & ERFELRORE

2 EOFCTEET, HREREOET & LA OER - HEMEB
LaL, #E

BRI —EDRMBLEFRFOZ LD TEL.

FART

NERL - 2 WH - BRAET 7

st dize k) NGB BS o A

e, A ,
o) -
Wne U0 gtk opange. pink (STR7Ve)
ol ? — Photo® to
i Jawod il a8, ponie BAHE) | _(Fopheto) pho
PG~ dpling —¥ dirillr 3@ iR | Sedihn bYEI G (F ik 48%E | )
ey e (4 phote
BROEA CHedame) (RO . I15hE ohe hiraclugall.

90 _%’ggﬁo M (Now, 3¢w)
KY

918 Saneas ) i
) = } e as ()
AT T o kP lcnBaS B L EFAS. BBE 0.
790 . agive. fole Jrenioh: vellow ({09 )
! W @
b

okl ~ve o, KEI% G YEG), madive, pully sorled . fp

Jmylik yelbw green. (SG17%) ,  Sosil #1301 2
bl ) 1o ] Jone 03 @) S
‘79/2®ji 7 body e, massive yellwish. gtay (ST )
ol 1 Pimmeoderart.(§ Jo - clay o preding) , rippled ,
BNG [ L/ Sellwak gpny (SYe) ~ Rak olive. (19Y4/2 )

¥6b Loc.980819 (¥ A b SH-23) DAEIRIT (2)

o
W!KQmY
91|
&(');J;Ll T Jondy 9»;/:‘.:1» yelow 9;07\(5(.‘{7/: > Sz
(SR gt w«a@m,m e Sy ($Y84)

ks maed , yellowidh yiosy (€Y 7/z)

e _—
TI® wd”“' Hf:kv - 7&@?@(;{1@?&%@{1&;«. It Hodan g odtin,
T igwd = — plle elbowiah-orasme OWRYs) ~=Aight greeniah g1y ~
ﬂJM froooh 1 oW );(,)_é)u@ - sy
i ey o Fwie ek ) .
99/2@ SM’Q }‘/—Juz@cauu‘_l NS
!
W T I
5992@) - Theti {55 mntive -oraoge ALK Sk Rinie 0.

OF 7/ dok 240 T G~ Jenn ConchetiomiBiy . polc yteeniok yellw ~ Pale olive
99120 [etth | o I e e i) L1o¥er2)
——

peortydortedd (457, muxf3en, wab rd, S SdIAL.

gt - " k 3
79120 $low 500 fight elive ymy ($T40) . md R noive
Sen?-9- ookl (C & ~mudagrding ), ippleol -
9 . } o Ik SRRy (ST o)
e  Stow a FRRYGTL, WHh Gogh Staliiel, ¢ ud , [ioht own (STE4)
cAde —
%,2‘8:@“‘ k| o mosive, yelbwivk giey (§Y%)
(?9/2(,3, k"ﬁfw,] . - 3~Semoatt . § i wwel A0 yrocling
M6 Slmlm‘s, » e ycenioh yelluo (1073/2) Im
n€ 1 . [ oty wtraySied o, It browiak 9oey (STRGA)
o oI _ taxuoma.
AR phnebolding, very porty dotted , AP Somk
Nalerale taldisl ornge ~ Pale. veddih brown
0R 45 ) [T

. very poorly el MOt s LAF, maxp 200w,
modenle vedblisk Ohamye (1D 6k )

#6a Loc.980819 (1 + SH-23) O:RK (1). /i
D 9912 A~T 1355 1 FIZ/R Lz HEREAH O 4548, ¥4 b SH
“23 5 IS BOMILER BEO RHOfbAER SN
Twb (hEIEA, 2001).

FTIROERN LB REEN R RFRET R LTS, BE
LEEHT 70124 OFELELTw5. LTICRT.

1. THTATRARE

HEEH T, BG-K DADFETH 5. FLOBAETIE,
B EFACWRBZIADOTEY, WEOHMY b HEFEICE
HTED., T/, HRBRLAROEELLER UERIE
) DMWY S HFAEIT S>> TS, WDORDBGH A +
DREBEHRT I LIL o T, HBEERBEOFEM 2 EIT T hE



8 =7, FFag—H 7N LV IHIKD 1998-99 4E, HEREFAIR LS S O RHERE

Masive mod ¢ FUCo ey puel 120 ~¢ors -9 -l

99/2@; Jo — cad-9=T Jroling T3G 2UN B2 (bicsy
%) ﬂ ~ colov Jape o T, —mel)
| \
e ﬂ,f'Jl iiatact Ripped.
MOy N‘“ s B P iorer SR 3501
M@ P-k il yellos (D2
- ” lewi ik
NNO =S5 oo {85 (5. 5.0 52RY, V”ZJ',,’;Z:;" wé yelbuish omnse
R 2
qq/z@i“iﬂb? %{"wﬂr > m’;’{?:(m/f.

%\12@’7! L 3% it ’“E‘MA g . rYn)jn light. gree pith gray (SYH)
U ok b sotpel
912@1 [ PR~ retute yellul Bioar (O 74 )

FRE Greentik—g 10y (SY S/ )y——— - —
) 1% ; m; Py w
kg SR g g E i E. 2% -

9@ _] l“;’:’ﬁl’_. el 7”’6(%&) Eoulny {NWE Iou)}
N i o LT ey R
Fn@ ! !rai& green ik Dy (¢
% ] U -ghanidy S &u,mtm};‘wéa

o | Jone 0s05F)

o Jotoclattc [
YIn® |7
——
B ti
167

RRlbiok

120 j\fslso

Pebriy
99N@ Sous

#7b X

“diane oy B ;P Ute dgRE T GBS

thinBone VS sl oteSHNRECR 1474,

oo mod
J — greentih gray (SGY64)  Spoodling DY # Hfc (SN

(s, mgmumﬁr wz«hmwncret/onﬁ’)
R §reentik gy < Cocenlah §1 {
AL a7 sk g L photf q)

omﬁ thier) Chopilo
LSSt fwlatean §.ade mud 007, 319 - o0lL .
m’lhf’mlﬂ Chin SORATA I EE U ), oot dopport PER

amyidh orarge prnk (SYRY/2)

UP 3100k, 63~tabay B, m

Plare bedding 53, amyuj\om»ge pirk (STRYz)

im0 [5]

TR gmyuk orarge pink (SYRYz)

Lo0c.98082002 DFEIRE (2)

Lﬁ&ﬁgsmmw 1t Boantt, 09 ~Jub ot ,
maddel Ofarge ~
CloR&%)> ? oy “{‘,Z;”’f)
P""’ erte TR I,

2.3~ 20anks dubrd BE>, Baufth 90 Aolctuss 4y -K81
mp(emte veddish otange (/on 73]

o taScentd Jund and mi, I~ focr -9~ Cplane odt 33,

- 5K greeniak §ray S ,}/ )

47 M »(mmmtfmﬁ!
roun. (CYRY/4)

£7aX
NOBREDT Yy v ay) OFIRE (1) £ 9912
A~1IE5E 1 FRITR L 72 HEREAH O 451,

Loc.98082002

Nowe oy [, wadlerle yeddivh ornge (/oRYs)

P’"f‘faopfai ¥ ‘3% %
1IKC brown. (SYR €/4.). Lfl‘m‘lﬁ?l&m wv«biwabra

Jrve od ]

v g ststisial, ol Yellowish brown ¢ [0YR 6y

T S watve  yellwilk gy (ST

e duvdly wa, pake yelbwisf brown (J0YR &/2)

dancas @18 | mx ¢lSem, 13K brown (STR 94
tuSlacems madd. yellwiek gy (ST 47)

ooy gotet mael iSkC browom (TR b )
T amgular, WX F 90, baua [t b 99()

o t5aceous muk, yellwish Yoy (SYU%)

2en Ko a5 T ROTVE & Photo 4,
/m

porty autted & mic, KR pae yeddlak browon (108K )

B dineqs 1T]

peoMty dorted , LX3C) R, AR badalt fy. ompuow,
Todeste peddioh brown (10rY/;)

it

(F#EV 77 Fji, +4 b SH-22

910 L 1L grayioh olarge pink.
or Ny (STRYz2)
9‘71@\ -|-n
-, Ik syish omage pink (SYRYz)
oLy,
e\ 7 0 — e as [f]
EiDles}
ar‘?‘llzrﬂ){ R i
¥Xn . 5 Ji M’\ ’Qaﬁ
@{, } /:».mmu:g?m ellowik. glny sty B
- G991 ___ ...110,/. SR
Qg;l@ CoNg
T e
19® o
=
%z r ?5’% 150 1
L

or 920! .
200 | vedt ~mddo 2-Scnr-5-malt,
9 \~ J = Nellowidh gHy (5Y)
© \ eae 120 1 S I el 2-SaA 9 - ot B Ripplefi.
- | 7 bole greenith Yeltowr (jpre, )
9120 | 3
or 2@ | ”'
DG 4~ {aSh ; B . Im
1 aSisceon il . mouiive BN (), White (9N)
DG I
o¥
3120 9 _wm onder o e
-Q ;’ umfrm% - m?,,a‘}?.f;iw vordse [X]
o LR o
8bX  Loc.98082001 DK (2)
99 | KEUEREY
v Cpho
A 1 photo ®
A
Nne
revedsingi - tuSSocans dorol, infitinct IR , 7 ad~SA .
9@ { F Ko punice b, goyidk yellow (S %)
o 9IN @
% 3 /m
M@ ) ST
or . -
$n® .
a (ubo?”!
| \jﬂ@ N
Te 9. ~UuC.td, Tosgh ot it3red 3
99/1@{ A gt (NIOE ) kol (oTgs)  SERIL!
92 [_‘ M g U5 w&nfm}yv aalt, ripded ES
@ 1 Ioo } ~ anym ye ~Pﬂ/ﬂl3/"§£ﬂ/w/; yellow :
%9/)(29] ! mew m( /e/AmuA :myggﬁ » .
0! Na?  $Soccou 55 ol LTI 2 LLR & (Fé1) .
177 -@ ==t t‘mJsz *lﬁ'rPa/e‘””!‘ (73]
5912 I oy, tustagpon Ganscl, Pl Dreentak yellaw (DT 42) A3 DRl 5
@i RY:TO I . AX)e) L (wiatng ,
1 B masiVerkol, Grayipk yelbw §reen !
WMnm - - S H
or f NaTe_ T ae mmw«ynmwtm&w v,
%9 ,z@l @ - Hue with white (SBY)~lIgAE sreentik §1ny (SG 41 )
o L punice #5on - knk oUitiapor t o planc bedoling .
9@ | Shaling - Netwid gy (STY) Cphoto(D)
290G . alonle boun (STRY4) K3AL (%u\zwm’
R L Ty i L5 ddl T -SemB-9 - orit i
9912 | Stoaling T PRE G, I3k dreenuih gy (SEY Y, ) H
@1 0 T +— 0188y (020M[OTSI RGF ) [ E—

5 8all Loc.98082001 (7 RL 75 Ky, H4 b SH-22

NOBREDY X v 7 v a ) oFIRK (1).
A~TIEEE 1 RITR L HEREH O 48,
NG 99 7 ~ % 131 Wit 508 e R U e

D 9912



Hl R - R
Tmm 1999, 8,21 1A%
T o
W) L e
990 X o( ) L[‘fy (red), Rumivdagule Formotion
\)O L%Y?MBL-SIMI SRS
—=tper 2 b
q g AR Vgl b Crowgh T,
7‘7!1@{ el ) - W-J'A yellow (SY44)
920 Jeery
or J # ﬁ Aare ot o]
9920\ 4o ot €703 madayding.
c e Yellowish gony (SY%.)
’(m@' 7 VIR D g
19120 | Y woddive mu, 12-3em 92300, ERNE 5,
or ‘ . Ve pole grarse (10YR-92)
ano| nate mad, AR, 4k Pl (7%, 7o) P}\af o
{ % feorbior tel VIR, (XISIRORY 45, ry LA am,,p,n( £
1900 — | ipleme v w)— o /m
o f NG mostive nud, tuslucecud , ERIY(C2dn, $1-200)
L lsﬂ ~a) Ligh brown. (SR b/q )
7
‘?H Ciio twhpueros S.del - mud o ex okder o/t
L/gy]ﬂ ERRL o F2mn, (Ben ), Yelaaoh groy (ST:)
r——
U ad
8¢ Loc.98082001 DFEIKIA (3)
Thhb. —), REHFEPIIOVWTEZL L, —HEmici

T A wRE L TR 256, | FHO 70— 12X 24
HE R IR R AT A D R 97 (B0 2 AR B 38 O R
THUB B AS—Fi S N7 RTB ISR GE 25T B 72 ORI L D
Mot AT 5). BG-K O8if, g3 FHO 70— (2
LAV OPFWDSBER CIETE 2w, F/2, 984T

IEBG-X 2#TEHLTWAED, ZZTOHRZHLKRTALZ &
X TELho 7z, REHERIE, o—7RICHER 2> Y,
2S5 AN NEAS &wﬂHM»Tﬁ%Hr&&:&:%m%iv’wé

(R (B A% &, MUK RASRIE T 2 2 L 5H ).
X IZ2oWTiX, PL Uy FICEBaERERETOI L ;HJ
LEREHL LN TE S,

2. THRLT I FINEBTOF LNy 7L RIE
FHRLT T FOFHRIKTIX, 4RI L7z 2HEHO#n
FARD EAZLIC D% 10 m DL EOHEREW 2S5 2 & hb
Do TWh., IOV THERHIFNT O T & 2 HuIREEiik %
B eI, WA RN A TR A LD C &
fJ*‘tTﬂJéT%% (RDET T R 2 — ORI % il e
IO bEE), 7272, BEALA%XMA I LR HMICT
2%61E, HEHY T MINEI L WP CHAET S 2 &
PHEEDLNL, A4 F SH-23 IZ2WTiE, 99 FEDF:
THEMRHE S T LRI T & T v, HERTAH O RE22 [ 55
i H 25720, ) OREOLBIIATREN S,

3. BEUTARZ -l TOF LNy TV RRE
EHTRZ 2 —DF L) 7 LR ORI 7 18 % i

T4 120K, 2 TH A0 2R - e
2T\, THRLT I FCORREUETHZLETHDL. —

Ji, AHRETACHDFERPFRIND 2 5, WikiGH) I &
L Mg O3 L WO TH m A — ¥ —DRGHENR b » % &
) IWHMOIERA LI NS,

T R T 9
Eil &
AWFFEIXIHSCEHE, HARER B2 OB EmF7edt (EPS

iy & st AE) (U3 0 AT SRS U R %) 12
THR=PSNTVEHDTHS. BHAEICH 2o TEH
HYEFEEIZE COMAERE, =7 EVmiE BLoy
71 DRI B UGS 12 IZRE L ThBLa N

- -
CRVRE

B,

. [y

Ishida, H. and Pickford, M., 1997, A new Late Miocene hominoid from
Kenya: Smburupithecus kiptalami gen. et sp. nov. Comptes Rendus de
I’Academie de Sciences, 325, 823-829.

Ishida, H., Kunimatsu, Y., Nakatsukasa, M. and Nakano, Y., 1999, New
hominoid genus from the middle Miocene of Nachola, Kenya. Anthropol.
Sci., 107, 189-191.

Ishida, S., Makinouchi, T., Sawada, Y., Tateishi, M. and Uemura, Y.,
Geologic map of the Samburu Hills. Kyoto Univ.

Itaya, T. and Sawada, Y., 1987, K—Ar ages of the volcanic rocks in the
Samburu Hills area, northern Kenya. African Study Monographs,
Supplementary Issue, 5, 27-45.

Kunimatsu, Y., 1997, New species of Nyanzapithecus from Nachola,
Northern Kenya. Anthropol. Sci., 105, 117-141.

EFEGE - oL T - AR IER - PRSETA - HHIESE, 2001, =
TALES, 2 7V e Al B AR S ez REMEA I ow T T
7 AT, 59,101-114.

Nakatsukasa, M., Yamanaka, A., Kunimatsu, Y., Shimizu, D. and Ishida,
H., 1998, A new discovered Kenyapithecus skeleton and its implication
for evolution of positional behavior in Miocene East African hominoids.
Jour. Human Evolution, 34, 657-664.

Nakaya, H., Pickford, M., Nakano, Y. and Ishida, H., 1984, The Late
Miocene large mammal fauna from the Namurungule Foramtion ,
Samburu Hills , Northern Kenya . African Study Monographs ,
Supplementary Issue, 2, 87-131.

Nakaya, H., Pickford, M., Yasui, K. and Nakano, Y, 1987, Additiona large
mammalian fauna from the Namurungule Foramtion, Samburu Hills,
Northern Kenya. Africa Study Monographs, Supplementary Issue, 5, 79-
129.

Pickford, M., Ishida, H., Nakano, Y. and Yasui, K., 1987, The middle fauna
from the Nachola and Aka Aitheputh Formations, Northern Kenya.
African Study Monographs, Supplementary Issue, 5, 141-154.

Pickford, M. and Senut, B., 2001, “Millenium Ancestor”, a 6-million-year-
old bipedal hominid from Kenya. South. African. Jour. Sci. 97, 22.

Sawada, Y., Tateishi, M. and Ishida, S., 1987, Geology of the Neogene
System in and around the Samburu Hills, northern Kenya. African Study
Monographs, Supplementary Issue, 5, 7-26.

Sawada, Y., Pickford, M., Itaya, T., Makinouchi, T., Tateishi, M., Kabeto,
K., Ishida, S. and Ishida, H., 1998, K—-Ar ages of Miocene Hominoidea
( Kenyapithecus and Samburupithecus ) from Samburu Hills, Northern
Kenya. Comptes Rendus de I’Academie de Sci. 326, 445-451.

1994,

LA - e Lt - t.,A?{ mwm RS M- PBEA
P EZ - kI IR - wEF % - BKEEE - Martin
Pickford - £ ¥, 2001 KILRFICH Wz FFas T s A
B =7 - )7 MEEBICBIT 5 1500 HAERTO 7V 2 1D EH].

F MO P R PR BB A 78 By, 20, 13-23.

Senut, B., Pickford, M., Gommery, D., Mein, P., Cheboi, K. and Coppens,
Y., 2001, First hominid from the Miocene (Lukeino Formation, Kenya) .
Comptes Rendus de I’Academie de Sci. 332, 137-144.

Suzuki, M., 1987, A preliminary description of fossil woods collected from
site BG-X, west of Baragoi, Kenya. African Study Monographs,
Supplementary Issue, 5, 163-167.

Tateishi, M., 1987, Sedimentary Facies of the Miocene in the Samburu
Hills, Northern Kenya. African Study Monographs, Supplementary Issue,
5, 59-77.

(A

12001 4E 12 10 H, 5282001 4512 17 H)



4 ar

KHEREAE R G) . — 3B HIBIL L T 5. @it KR (HERGHE 9912 G). —EbH3EILL T 5.
L RRE. U T 990819

XA ol 66-8661 OWIH YL A A - AL A fe— L Eff ‘L

#

O G EEHECH

s

3FETAT 7 990820 (99082002 7 5 A 72 99082001) D45, 2 Mt + H 7 (HefkH] DKW HEREY (HEFEAH 9912 A) L 2 ZICED SN B FREF— I 2 RAERY). HZEE
9912C) RBH LS. 5 99082002 O T i@ s L.




Gt kHERH R 9912 G).
LU 77 99082001,

L ALND.

QLF:|
(0

H
5.

O

‘Vgg oy

HERUH GHEREHH 9912 F).
FUHTE 5 99082001.

b 7RISR R AT ABRATIEZ LNARAT L —H

-

OB HERAR GERH 9912 H). AEASR SN 5. FEFES 99082001.

Gl 1M

FHME -

- I

SR
FH

7

- H
c

& IR



O#BRHEREAR (HEREAH 99121). 2754 IV 7)) v TV ARRTEHG DY, kD0 Q07T EHERAE (HERGHE 9912 F). Mo 7RISR EFRONS. HHES 99082
TR £ 35 3 ) . IR 99082101, g = A

QTR (HEREAR 9912 F) & HAHERUR (HERGHT 9912 G) . WIREZ 7+ 3 LAk 452 AR R 912F). REO k5 7 HAHRA, E07X=a—. (FAKL

oMb, TBHEEFT 990822. Vo H A FOHS, EB 7= 2—AM. THLND TEOARE LAY ?)

Cl

4 F

MO D @RS <l 66-8661 OMMYX (A - AL A fe—LELof ‘L

uft

1
“H





