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INTRODUCTION

Constituting of volcanic, volcanoclastic and clastic sedimentary rocks, the Tertiary in the

Samburu Hills west of Baragoi, northern Kenya, is divided into the Nachola, Aka Aiteputh,

Namurungule, Nanyangaten, Kongia, Nagubarat and Tir Tir Formation, in ascending order

(Sawada et al., 1987 ; Makinouchi et al., 1984). By the 1982 and 1984 Japan - Kenya Expedi­

tion, a number of Miocene hominoid and mammal fossils was collected from the sediments of the

Nachola, Aka Aiteputh and Namurungule Formations. It is important to make clear the environ­

mental background at the depositional stage of their formation. The paleoenvironment has been

investigated geologically and paleontologically. Very little, however, has been stated about the

sedimentary environment. Baker (1963) briefly described it only the lacustrine sediments.

Taking part in a fieldwork of the 1984 expedition, the author observed and described the

sedimentary facies of the three formations at some localities. This paper shows the sedimentary

columns of these formations, and briefly presents the tentative interpretation of depositional

environment.

NACHOLA FORMATION

The Nachola Formation, unconformably covering the Precambrian basement complex, is the

lowest formation of the Miocene in the Samburu Hills. It consists of clastic sediments, pyroclastic

sediments and lava flows of volcanic rocks. The clastic sediments composed the lower part of the

formation. Although they interbed with the thick lava flows of basalt and trachybasalt in the

south, the intercalations of lava flow thin northward (Sawada et al., 1987 - Fig. 6). Along the

westside of the Nanyangaten River, the intercalation is not observed.

Three columnar sections (Fig. 3-Locs. 1, 2 & B5) present the sedimentary facies ans succession

of the Nachola Formation (Fig. 2). Loc. B5 is located in the southern part (Sawada et al., 1987 ­

Fig. 6), and Locs. 1 and 2 are west of N achola (Fig. 1). Sediments are mainly composed of

thick-bedded, ill-sorted and massive sand. They are thicker-bedded and coarser in the south than

them in the north. Although cross lamination and crude grading are observed in a few sand beds

at Locs. I and 2, the massive texture is the characteristic of most of sand beds. Illsorted sands

contain frequently granule-sized, rarely pebblesized, grains. At Loc. B5, thick-bedded and distinct
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Numbers 1 - 7 of localities measured columnar sections

correspond to ones of columnar sections (fig. 3).
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grading beds are observed. Massive silts bearing commonly pumice grains are intercalated with

the sand beds.

Clastic material is supplied from the south. The sediments are considered to have been

deposited mainly under the depositional environment of fluvial fan in the south and fluvial plain

in the north. In the latter environment, the sands were deposited in sheet floods.

AKA AITEPUTH FORMATION

The Aka Aiteputh Formation mainly consists of lava flows of basalt. Sediments are intercalated

with the lower part at the northern area (west of Nachola), and with the uppermost part at the

western area (Samburu Hills) (Fig. 2).

Facies and columnar sections of the lower sequence are shown in Fig. 3-Locs. 1, 3 & 4. The

sediments mainly consist of massive silt, but contain some intercalated sand and thin siliceous

layers. The silts contain commonly pumice and granule-sized grains, and sometimes calcareous

nodules. Cross lamination is rarely observed in the silt. The sands, containing commonly pumice

grains, are generally massive, but rarely cross-laminated. The thin siliceous layers, mostly being

greyey white chert, are intercalated with the silts. The lower sequence includes characteristically

many fossils of silicified wood.

Lowermost part of columnar section (Fig. 3 - Loc. 5) shows the uppermost part of the Aka

Aiteputh Formation. Sediments overly conformably on thick sequence composed of lava flows of

basalt (Fig. 2), and interbed lava flows of basalt (Plate 1-1). Sediments mainly consists of reddish

brown pebble- to cobble- sized gravel, sand and granular silt containing basalt breccia with

intercalated white chert, massive silt, and calcified lapilli tuff. The gravel and granular silt

containing basalt breccia, called weathered basalt sediments by Makinouchi et ale (1984), stratify

and show crude cross lamination (Plate 1-3). The chert is interbedded with greyey white silt, and

grades in lateral into siliceous or calcified silt. The lapilli tuff layers are stratified and calcified

(Plate 1-2). Thick cobble-sized gravel is observed in lower horizon than this section along the

Asanyanait and Nakaporatelado Rivers (Makino-uchi et al., 1984).

At the depositional stag of lower part of the Aka Aiteputh Formation, the sediments was

accumulated around the coast of lake, appeared in the west to northwest of Nachola. After that,

the products of volcanic eruption overly widely and thickly. At the depositional stage of upper­

most part, the sedimentary basin along the present Rift Valley begin to depress largely and deeply.

The sediments are considered to have been deposited in the fluvial environment. The volcanic

activity continued intermittently, and threw the lavas on lad. The lava flows were interbedded

with the sediments. The chert is considered to have been deposited as evaporate in the depression

part of flood plain.
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Loc 5-1
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Loc 5- 2 about 20m under the base of 5-1 section

continue to next page
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Lac 5-3
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Loc 5-4

partially clast supp::>rted

partially stratified

(red. br)
ill-srorted silt to m. sci

inclLrling basaltic breccia
arx:i calci f ied layer

(red. br)
ill-sorted silt to m. sci

inclLrling a lot of basalt breccia

.'0- •

..

35

.~ ... ~.. ~.' .

25 _•. a•.

~.~.~.i.~·.~··~··-

eo ••••~~.,....

:.~.~~..

:~.::.~..~.• ~.~: ..;

'.: :'~..:......~~~~ ..

. ...~~:.~::~~ ~.:~ ~ :.

"'-~.....~ ..." .
...... .I'•.•..,../It .Jo

(red. br) mas. gran. silt w. calc. ncrlule

(pale br. grey) crude laminated f. sci

(red. br) cru:ie stratified
fine pebble gravel

(grey. wh) mas. gran. v.f. sci

(ye!. br) basaltic lapilli
matrix silt to sciy silt

calcareous ncdule
green punice grains in the lower

(ye!. wh) cru:ie laminated v.L sci

(ye!. wh) crude laminated
gran. to to v.f. sci
intercalating silt layers

(grey. wh) gran. to to peb. silt

(pale ye!. wh) laminated silt

(grey. wh - brown)
matrix sURXlrted f. peb gravel

wi th b::lulder gravels
matrix, f.sci to sciy silt

(red. br)

40 :/~<:.:~'.;

60 : ~ ..~ : ~ : ~ :

...:.'. ~ ....:. '.
···6·.:.~<::~:

30 •__ :'.!:::':~~'"

110

40 (ye!. wh) calcified silt

28­
15

175 A~· "" •

• .A
4 0 4 ...

.~

.. :::.:::::.:.

(wh) granular f. sci, calcified nodule

(red. br)
granular silt

including basalt block

a lot of basalt breccia

ill-sorted sdy silt

(red. br) granular sci
f. peb. sized basalt breccia

(red. br)
crude stratified
f. peb. to granule bearing silt

rounde to subrounded gravel

(red. brown matrix)
(grey, yel. green, & green. grey breccia)

cross-stratified f. peb. sized breccia

'i19'YI \ \

~ / ... ~ ..~
ff_·~l.f;~~~~

25- 6 .

50

30

(red. br - yel. ocher)
weathered basal t

(dark grey - brOim. grey)
p:>rphylitic basalt

columnar joint

(grey. wh)
chert

(red. br) granular silt weathered

210 (wh - ye!. ocher)
chert including calci te layer
irregular layering

imbricated

o· '. ~ . · : .

40

(red. br)

silt to ill-sorted m. sci
including a lot of basalt breccia

30
-50

190

(grey. wh)phylitic silt

(wh) irregular layering chert

partially calcified
granular silt

continue to next page
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Loc 5- 5

columnar am platy joint

porphylitic basalt lava

(red. br)

clinker

(wh) layered silicified
lapilli tuff

(red. br) layered tuffaceous silt

(wh) layered silicified lapilli tuff

(red. br) laminated silt
(yel. ocher) lapilli tuff, irregular

layering

.. 4) .A ~

..,/ ....,v V v v"
.. M ~..o. 4-

" \/ V v 'ttl

A 4 ~ 4) ,4 ....

40 ---

50

150

1000

10-25----­
40

including f. sd layer

mas. silt

irregular layering
(wh) granular f. tuff

calcified

(wh)calcified gran. silt
wi th volcanic cobble

(red. br) silt
with tuffaceous laminated part

silt including tuff balls

(red. br) granular silt
(wh) lapilli tuff, calcified

(red. br) crude stratified
c. to Eo sd

(yel.cx::her) tuffaceous silt

f. peb. layer

1groded bed fran granular c. sdI to silt

i (white) lapilli tuff layers
,~

(red. br) peb. mud

30

60

77

95

230

210 •

125

40­
80

20-6

115

195

(red. br) mas. silt

«wh) calcified lapiUi tuff

silt am lapilli tuff

(red & wh, spotted) tuff & silt

11""1"(m s 9
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Loc.6 (Site SH 22)

sd

cross lamina. in the top
grey) f. peb. gravel

crude stratified

(red. br) c. peb to cob gravel
intercalating 2 sd layers

max i> 20an

(br) c.p. gravel, cnrle stratified

(green. grey)
mas. peb. gravel

matrix support
layering in the middle

(red. br, in weathered surface)

matrix sUpp:lrted peb. gravel
..... i th l:oulder

(green. grey)
intercalating clast supported

c. peb. gravel zone

(wh) calc. silt, laminated
(green. grey, red. br-weathered surface)

c. sd w. granule

mas. silt incllXiing
plagioclase grains (wh)

~ green. grey)
(red. br, in weathered surface)

mas. c. sd w. granule

(green. grey)
tuffaceous silt

with calc. ncdule & pumice
grains

11""1"1
m • g

....

- ., ::!"

- ~-

50 r (green. grey) graded ted fran
1>f-1t'~~_::a:::lII' peb. gravel to c. sd

i (yel. br - green. grey)
alternating bed of f. peb - granulei gravel ard v.c. - c. sd

~~f
20

50

20~

300

300

190

15-25

w. white silic. discont.
p.,uniceous mas. silt

(pale green. grey)
laminated silt including who rock

fragments

(pale green. grey)
mas. silt

partially laminated

(grey. whl calc. mas. gran. sd silt

(pale grey. wh)calc. lamina. silt

i ~:;~.grwh~~:\=~gS~t
i (grey wh)gran. c. sd to silt

(~y.~)~tlt,f~ially calcified
calc. lamina. silt

t' , m) stratified c. sd
+.g::e•• \ w. granule

i
(pale green grey) mas. silt

(~~ai~erPan~:YJrl9"fgn~iI~to c. sd

grading fran c. sd W. gran. to mas. silt
crt.rle cross stratified

(pale green. grey) lamina. silt

(red. grey) mas. silt w. calc. ncrlule

H~i: ='~~r)s~i~t m.-f. sd

t grading fran granular sd to m sd
,. m. sd w. granule [FOSSIL]

(green. grey)
mas. granular silt

(yel. wh) calc. silt, lanunated ~b5 ~:::;::::::::~:I:l
f. sd w. c. grains

(pale green. grey) silt w. pumice grains 240
(yel. grey) m. sd
(yel. wh) mas. silt
(yel. wh) flaky silt

., grading v.c. sd to silt, crude P2!I"a.
(pale yel. green) lamina. silt

w. p..mti.ceous f. sd layer
(pale yel. green) lamina. silt

t (grey. wh) V.C.-c. sd, cross lamina

(pale green. grey) cross lamina. c. sd

(grey wh) cross lamina. c. sd [FOSSIL]

~~~~(~lc'F~!.lrm.rl,
(grey. wh) calc. silt, laminating

(grey. wh) gran. silt
(grey. wh) silt, calcified in the upper
(grey. wh)calc. sd to silt laminated
(grey. wh)calc. silt, gran.in the upper

[acasia spin J

(~~~y~Jmra~;f.SMtto silt

=-:i-':;:::::::::=:::=:J.,J (J~~(~~~~~~' ~~IL]
,'l-ra~~""""".. (~een. grey) mas. silt, tuffaceous in the
P'-"~~..:"'"\.- t (grey. wh) gran. c. sd - f. sd ~

"i~~~~~~(yel. green) pumice. silt, gran. silt in
- ·.~mas. silt ~

(yel. green) f. sd ,pumiceous zone

phylitic
(pale green. grey) mas. silt

pumiceous, intercalating f. sd

47

30

41

14

80

278~=~~.
38
144~--"'f­
254~--~

269~~"'---'-~"C"'

10

195 P=:::;:::::::y:::J
16 -----=-=
1~ );i:.~:~ .. ~

25 -¥ ....:.'-"~::.::';. •.., ..
155 """'-"':':'.::.::..:::~::::.

45 - _

70

108

102

38
18
30

12
16. 5 t:Z::c:::L:::&::L+J1::)
21.5

170
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Lac 7

(grey. wh) calc. silt, lebensspuren
intercalating calc. L sd

w. calc. ncrlule & granule
(pale green. grey) mas. sdy silt

(pale green. grey) silty sd w. V.c. grains

(pale green. grey) mas. sdy silt
w. calc. ncx:lule & granule

(yel. wh) mas. sdy silt w. calc. ncdule
& c. sd-sized grains

•. f)

• '::> •. {)

65 ... 0

69

86

17 crude stratified granule gravel
I---:-':""';"'''';';';'''''''''''';';;..;;;Ir sdy silt, w. pseudo. gravel of ~ilt

80 grading fran f. sd, para. lanuna.

trough-type cross lamina, v. c. sd

stratified(pale green. grey)

slumping silt

22.5

o
. . 0.

19 (pale green. grey) l!\3.S silt
24 f-----............ t; (grey. wh) c.-f. sd, double grading

9~~ t~f~~~a~t crude stratified

42 r--~"-""':~~ t (pale green. grey) gra~i~tf~~~·l~:.
35 (pale green. grey) mas. silt

5 silt

50 (pale green. grey)silt

sd & silt

silt

(pale green. grey)
mas. silt

(pale green. grey) para. lamina. silt
calc. spits.

(yel. wh) mas•.silt grading sd
(grey. wh) calc. silt
(green. grey - grey wh) mas. silt
t (grey.~) para. lamina. silt
(pale green. grey) mas. silt

I-.--:...;L;..:;.:..c.:.~'t (pale green. grey)m:it~ sd

Ic='"--..::....-~. (pale br. grey) calcareous silt

(pale green. grey)
mas. silt

58

1S0+~--­

~

(pale green. grey) para. lamina. silt
((pale green. grey - grey. wh) lamina. silt

(pale green grey) mas. silt

(grey. wh) mas. silt,calc. spits
(pale green. grey) mas. silt, pseud.gravel

(greYt~~~ ~.l~9'T.~~cSifP~

(grey. wh) para. lamina. calc. silt
~ (grey. wh) para. lamina. calc. silt

(pale green. grey) mas. silt

(grey. wh) para. lamina. silt
.fo (pale green. grey - grey. wh)alt. mas.silt & .
t (yel grey) calcified f. sd (grey. wh) para. lamina. calc. silt IlanuM. Sl.lt
: parallel lamina. bioturbated

45 : (yel. grey) calcified graded sd 92 1(pale green. grey)graded bed fran c. sd to
: parallel lamima~: silt silty sd

28
6

(green. grey)c sd in the base (br.grey) with granule

8~5~~:ffi~~_(y~~~:yr::~silt 41 .sL.:-:-....:.·-'·'---'-·......-:.1. i (pale green. grey)graded bed fr~ c. sd to

6~ t.lbr. grey) graded bed fran C'v~~~ 10 : '.• '. '. ' silty sd w.grani\'i~' silt, with peb In the 1"""",

25{ ,,: (yel. grey - green. grey) 9'Ij~d~_c:::; 1 t- (pale green. grey)mas. silt
28 (green. grey) mas. silt, para. l~ 85 w. lamina. part including granule
16 (yel. grey) alt. Lsd & sdy silt
83 (pale green. grey)

trough-type cross lamina. f. sd
para. lamina. f. sd

(pale green. grey) mas. silt
incltrling ~ce grains in the l~

28 (pale green. grey) mas silt

2~ ~.i.:~.;::\~..~~ ..~.;,\~ ..~: 7~er: wh- green. grey) granule gravel
28 ,. .... ., -- (yel. wh) mas. silt, cross lamina
28 (pale green. grey) mas silt in the upper 49

20 (yel. grey) lamina. calcareous sd
20 (yel. wh) mas. silt

i mas. silty sd

5: /:::'.~,~:;',~~~~:l~: ~:~: =: ::~; ::: ~ilr
12J;1 .---= ~~na:~M~ilt(palegreen. grey)

22 t (~~d~~ grey) mas silt

172 ;.~pa~gr~e9l-~s&i£·m~sd
29. mas. silt-sdy silt

(pale green. grey) mas. silt
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Plate
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Plate II
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Plate 111
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NAMURUNGULE FORMATION

M. TATEISHI

The Namurungule Formation is distributed widely in the west of the Samburu Hills (Makinouchi

et al., 1984; Sawada et al., 1987). It is composed mainly of the clastic sediments with intercalated

mud flow deposits and tufT layer (Fig. 3 - Locs. 5,6, & 7). The lower mud flow deposit, observed

along the Namurungule and Nakaporatelado Rivers (Makinouchi et al., 1984), grades into

cobbleto pebble-sized gravel southward (Fig. 3 - Locs. 5, 6, & 7) (Plate 1-4). Thick-bedded tuff

layer overlies on the gravel layer correlated to the lower mud flow deposit (Plate 11-4). The

sediments under this gravel layer consists of the reddish brown pebble-sized gravel and ill-sorted

Explanation of Plate 1

Fig. 1

Fig. 2

Fig. 3

Fig. 4

Fig. 1

Fig. 2

Fig. 3

Fig. 4

Fig. 1

Fig. 2

Fig. 3

Fig. 4

Columnar joint of basaltic lava flow and overlying calcified lapilli tuff observed in the

uppermost part of the Aka Aiteputh Formation along the Nakaporatelado River (Loc. 5).

White layers in the upper are chert. Horizon is more or less upper than one of No.1.

Crude cross-laminated pebble-sized breccia in the uppermost of the Aka Aiteputh

Formation along the Nakaporatelado River (Loc. 5). It was called the weathered basalt

sediment by Makinouchi et ale (1984)

Cobble gravel including boulder correlated with the lower mud flow deposit, in the lowest

part of the Namurungule Formation along the Nakaporatelado River (Loc. 5).

Explanation of Plate II

Middle horizon of the Namurungule Formation

Alternation bed of dominant silt and sand along the Nakaporatelado River at Loc. 5.

Upper mud flow deposit containing large blocks is observed in the upper left.

Alternating bed of dominant silt and sand at Loc. 7.

Laminated silt above the horizon occurred Samburu Hominoid at Loc. 6 (SH 22).

Massive tuff layer containg plagioclase phenocrysts and pumice grains at Loc. 7.

Explanation of Plate III

Upper horizon of the Namurungule Formation at Loc. 5

Alternating bed of dominant sand and silt. Sands shows ripple cross lamination.

Linguoid ripple mark observed on the upper bedding plane of sand.

Alternating bed of dominant sand and silt. Lower surface of sand are erosive. Silt is very

illsorted, and contains pebble- to granule-sized basalt breccia.

Cross laminated very coarse to granular sand.
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sand. The sediments between two mud flow deposits mainly consist of purple greenish grey or

yellow green alternating bed of dominant silt and sand (Plate 11-1 & 2). Characteristically they are

calcified and contain small calcified spits, probably being trace fossils. The silts are generally

massive, but sometimes shows fine lamination (Plate 11-3) and slumping structure. The interbed­

ded sands shows frequently cross lamination and are generally graded beds. The upper mud flow

deposit is very thick and contains the large blocks up to 4 meters in diameter of alternating bed of

sand and silt, and volcanic rocks (Plate II-I). The sediments above the mud flow deposit consist

of alternating bed of dominant sand to gravel and silt (Fig. 3 - Loc. 5). Sand and gravel show

graded and cross laminated bedding (Plate 111-4). Their basal planes are commonly erosive on

lower sediments (Plate 111-3). Thin sand layers shows frequently ripple cross lamination (Plate

111-1 and 2).

The sedimentary environment of the Namurungule Formation became firstly to the lake from the

fluvial ones at the depositional stage of the uppermost part of the Aka Aiteputh Formation to the

lowermost part of the Namurungule Formation. After that, it was turned again into the fluvial

ones at the depositional stage of sediments above of the upper mud flow deposit. The volcanic

activity around the Samburu Hills became weakly at that time, except of mud flows and tuff.
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