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A liS'l‘lLU T'I'

'l‘lic rcpm't (lcalw with an arm ul‘ appmximatcly L2H“ Hquai'cs miles, hnnmlcd l1)!
latiludcs l)" 30’ and 1"“ HE)” S‘ and by lnngitmlca 36" 30’ and 3.7 " 00’ l-'.. l’hyaingi'aphically
llic al‘ca may ho. divided imn l'nur' unilx: {I} the Rift Val'lcy. {3) lhc Kinungnp platfnrm.
(3) Ihc Ahcrdarc I'angc. [-1) the Kikuyu and l'ni'cxl rcacrvc I‘iii.’.h'lai‘id.~;. 'l'hc :irca ix cum
pmcd almmt cnlircly of volcanic ruck-x cnmpriwing lavas and pyrnclualicx‘ which. particll
larly wcs'i. nl‘ the Alicrdurc ranilc. arc cumidcrahly faulted. Allliungh lhc nhlcxt ruck».
cannul. hr.- datcd ucc.iii‘:ilc'|},-' it is; hcliiwcil Lhcg arc pr‘nbably 'i'crtiary in agc.

lanlting in cunmmim‘l u-iih lhc l‘ommlinn nf the (irt-yury Rift Vullcy Ilax‘ dixscctcd
llic lcrrain and i\ rcxpnnsihlc I'nr wmc spcclacular «.cuncry. In the cxtrcmc smilh-ncslcrn
part (if thc arca inn-mu faulting has; pmdLICcd many platl'nrms along Ihc caxtcrn wall ul‘
(tic Ril't Vallcy.

An account ix" aim-n nl' 1hc pclrnlngy ni' llic ruckx. and thc .l'nclurcs m' the. arca
arc llt'\L‘Fit, ILcunmnicnlly tlic arca ii; pour in mincralw. 1hnugll walcr HllppiiL'R arc
ilnlmrlanl and sumc nl' lhc volcanic pruducls arc tiscfiil ux‘ building man-rials. "l‘hcrc
ix at. lcaxt mic nccnl'rcncc of natural gzu in thc arca which hzm rn'm-‘cd ccunnmically
inn-rusting.



GEOLOGY OF THE KIJABE AREA
I—IN'I‘ROIHJC'I‘ION

The Kijabe area is covered by the south-east quarter of degree sheet 43 (Kenya)
and is bounded by latitudes ll” 30’ and 1° 00’ S. and by longitudes 36': 30’ and 37° 00’ E.
(Directorate of Overseas Surveys Sheet. No. 134). Most of the geological reeonmrisszmce
was carried out between the months of November 1556 and March 1957.

Approximately equal proportions of the area are covered by farmlands, forest
reserve together with part of the Aberdare National Park. and a part of the Kikuyu
special area. The forest, National Park and part of the Kikuyu special area that lie in
the Kijahe area are administered by the. Provincial Commissioner of Central Province
with headquarlers at Nyeri, through District (Ll‘ommissioners at Nyeri and Fort, Hall.
The remainder of the area which lies in the Rift Valley Province and is administered
from Naivasha with Provincial headquarters at. Nakuru, is farmed mostly by Europeans.
A certain amount of timber milling is done in the forest: reserves and extensive pro-
grammes of re-all'orestation are being undertaken by the Forest Department. Near the
Kerita liorest Station a natural gas and "soda spring” occurs.

Extensive evaputranspiration and other experiments, relating to surface and ground
waters in the :itl'orested areas near the Fort Essex (Kimukial Forest. Station, are being
undertaken by the East African Agriculture and Forestry Research Organization in
conjunction with other Government departments, Chielly the Ministry of Works. Some
of the results of this work have been published in the Annual Reports of E.A.A.F.R.O.
for 1955, 1958 and 1900.

Mama—Four maps of the preliminary plot series on the scale of l:5tJ,(lUU Were
used, viz, the 6.8.6.8. 4786 Iriifth Edition sheets SA37,-"A»lV NW (134,51), SASHA—1V
NE (l34y’II), SAB’HA—IV SW mildly-"1“), and -SA37,-"A-1V SE (134.t-"lV). Mapping was
also done using aerial photographs, although small gaps in the photographic cover exists
on both sides of NiandaraWa on the Aberdare range. Reference was also made to the
map 6.8.6.8. No. 1764 “Nakuru—Nycri” and to the military map “Nairobi and the
Aberdares", E.A.F. No. 1633, both on the scale of 1 £50,000.

Commonimtiorzr.—The railway line between Kenya and Uganda as well as the
tarmacadamized road between Nairobi and Nakuru pass across the south-western corner
of the area. I11 the Kikuyu special area earth roads are largely confined to interfiuves
and are freqUently impassable in the wet season, though they dry quickly after rain.
The forest reserve tracks are also frequently rendered impassable through rain and also
through the depredations of elephants. In the early l95tls, during the Emergency, several
tracks and roads were constructed in the forest reserves, but these are rapidly becoming
overgrown through lack of maintenance.

The railway line which skirts the faultsearps near Kijabe is part of a realignment,
the previous alignment having run along the north-east edge of Kijabe township. A still
earlier alignment was situated just beyond the extreme southern edge of the area, where
coaches and trucks were hoisted up and down the escarpment by winch and cable.
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TABLE I

RAINFAIJ. STAttsrirs 1011 THE K1111“: AREA
(From the Records of the Meteorological Department)

l Tot-1| Rainfall Average , Number of
Altitude No.01“ 1111;11c 111111111111 . Rainy [Jays

Station in feel Years '“ ‘_— . ‘ ‘ " —
lapproxJ Recorded ’ “mm.“

i ' 1' 1956 195? — —- 1956 I95?
. 1951 '

Kijabc Railway Station 7.22? 7 . Z‘J-M 36-67 .W-‘il 36 106
Kijube Al'rieu Inland Mission 7.500 32 1 30-13 N.A.‘ 15-29 122 NA.
Matathia Ml. Murguret Estule {1.200 3-1- 25-14 33-99 25-39 72 11111
Nuivash:1_Mkungi l'urm

House . .. 3.001) 14 45-52 . 4401 45-114 233 IN
Naivasha.MkungiEst:1te 8.1100 21 49-73 49-66 46-1-1 NA. 2211
Nah-1151111 N 11111.1 tierri 8.1110 23 34-34 ' 35-13 .11 '93 132 121
North Kinungop Ab: r11.1re .

Guest l:1rn1 H.275 '1’ 54-53 43-94 45-13 221 191}
North Kinunenp lore-11 31:1-

tion 3.631) ‘3 411'1'14 45-97 4-1-41] 117 169
Tale-1:1 J N Nimmo H.500 ‘ '1 52-02 41-10 45-57 INA. . NA.
North Kanurtuop Loudes-

homugh l-urni .. .. 3.300 7 4157 40-79 411-17 157 NA.
South Kin- lugup. Howlmry .. 11.5110 2| 4-7-12 43-16 33-23 [-16 1-17
South Kituuigop, 5115111111111

1.5.1.116 ., 3.500 Ill 48-63 53'7? 45'211 215 2117
South Kin:111mm Njarithim .. 8.501} 5 411 '15 5.3111 4549 112 135
South Kin:tut.up_\'di-.1r:1 .. 11.3511 2.1 50-1-1 53-75 44-451 19?. 163
South Kinut'li'up Elliddre . . 3.100 In 55 31) 151-05 51-111 1'31. 111.:
South Kinnnenp Sesumuu

D 1m 11.140 7 54-311 6-151 52'75 191 1'}:
South Kin: 1111:1111 K1 rimenu. 14.601} 7 42-72 47-99 413-311 160 152
Kijuhc- ILtr‘I'Ihou Forest Farm 8.601) 7 3-1-15 3-1-51 3-1-49 [3. . HR
l..011gur11:t. C 'irnell .. . . 3.11111} 27 4411‘} 49-31 42-53 1'14 lfiR
Mut:1thi'.1(iu:llc .. 14.5111) 11 45-97 53-54 43"J5 175 1.72
1111111111111. Keritu Fore): 31:1-

tion .. ,. .. .. 1.1.01:l 2h 53-53 til-77" 51 56 165 163
Muluthiu. Them River . . 3.000 7 59-21 73-31 64-1119 13} ISO
T111114 K:1ru1' 1 F:11'm.. .. 5.101) 5 50-46 71-16 fill-5‘ 123 lU')
5131:11. ()t|1:1\_.'.1 .. {1.000 13 45-71 50-18 48-46 139 1‘5
Fort H1111.K21u_~."en}cui .. {1.600 1? 1-11-76 91")?1‘11-32 14!) 135‘
For: 1|.1|1.K:111L'1:n1:1 .. 5.11111} 7 4-1-21} 1')? .13 77 .\.A
Fort 11.1l|.W:1ith:1'.::1 C M 5.

Mission . 3.300 1: 711-1.»; an it [0-1
Fort Hull Murir.11‘.j.1's Hm~

pitul. 511111) IS Tit-(JR 53-111 79
Thiku. (iithuniu ...Al Mission 6.400 111 69-25 85-7? 1.1-5.1; 144 I45
Mangu. 251. Francis; (ntrla‘

School . . . _ . . 5.300 1 NA 17-27 N ,\ .N'..-’\. lJl

‘.\'..-\. -~Notaxail:1hle.

The rzuulull 11111111115 are grouped in their l'Chl‘CL‘lHL‘ drainage -.1re;.-~.

(71111111111101: and l-"c'geraricm.—ln the European farmlands on the Kinangon plateau
and along the eastern 511.11: of the Rift Valley, the main cultivated crops are wheat and
pyrethrum. Other cereuh and root crop-1 are also farmed extenxix—ely.

In African farmland». of the Kikuyu special arc-:11, when: lurid censolidution has
been implemented in the last few years. a great variety of foodstuff is grown, Maize,
the staple feud of the Kikuyu. and millet form the main Cereal erupu; pineapples are
extensively cultivated in the Thiku district and in the Olhayu location of the Nyeri
district: tea and Cotl'ee are also being established. Bananas and citrus fruitw are culti-
vutcd. :1»; 111-11 as nuntcrom rout-cmps 1:11:11 :13 potatoes. \\\'Cet polutuex. yams. and various
other vegetables. Wattle trees are used both as a source of fuel and fur the. bark, which
is sent to tunneries located outside the African area. The mmt flourishing 1.1111111: planta-
tions generally occur above 6.000 feet and up to the forest edge :11 an altitude 111' about
111111) l‘eet. Charcoal 1-1- prepured and largely exported from the area: to [16111115, town.
of Thika and Nuirohi.
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Much of the Kikuyu cultivation has been accomplished at the expense of the forest.
Tots‘ards the end of last century Hobley (1894. p. 110)* noted that the Kikuyu villages
were never found above an altitude of 6,000 feet. then the altitude of the forest. edge:
nowadays their villages are seen at elevations above 7,000 feet. In a later publication
.l-iobtey (1914, p. 474) considered that in the higher parts of liast Africa. particularly in
Kikuyuland, some 3.001} square miles of forest had been artificially decreased in historic
times. He thought this might account for a decrease in rainfall in a certain portion
of the Rift Valley during that period. The l‘orest Department with its reatl'orestation
schemes is replacing bamboo mainly with coniferous trees.

At‘kts'ou-‘rrnt;t.stt~.\'rs
the writer wishes to express his thanks to the otticers of the Provincial Administra-

tion and to the Kenya Police during the survey, in particular the latter who supplied
escorls when work had to be carried out in prohibited and I'orestcd areas. '1 banks are
also due to the farmers on the Kinzutgop and at Kijabe for their help and hospitality.

ll--——PRl‘IVlUL'S (£]<l()l.()(.'l(T.-\L WORK
Many of the early explorers and geologists en route to Uganda and the northern

parts of the Rift Valley probably passed through or near to the Kijabe area. In their
descriptions these travellers paid particular attention to physiography, being attracted
by the Rift Valley, its llanking mountains and plains, the volcanoes and the seams that
abound in the. area. l-‘ctt'. however, gave any rock or geological descriptions.

't homson (1887) named the Aberdare mountains and tised their position on a map.
tte has, however. criticized by Von Hohnel tlfi‘ll. p. 7) and Gregory 0804, p. 431]
over the. positioning and nomenclature of the peaks and rivers.

Admiral Von Holmel (1890). a member of the 'teleki expedition. travelled through
the 'Kijabe area in 1887 and noted the volcanic origin of the rocks and ashes there and
in other parts ol‘ the Rift Valley. He passed through the Kianihu. Fort Hall and Nycri
districts en route to Mount Kenya and Lake Rudolf. and then in the following year on
his return from Lake Rudolf crossed the western part of the area. lle Was mainly
concerned with orography (op. cit‘.. pp. 6-7) and described the peaks in the Aberdare
range. Von tlohnel noted that no \t'e‘ll—dctint-d craters existed there. but believed that.
the area and range \s‘ere built. up by tloods ol‘ lava and ashes.

t". t'oula (18%. p. 552} mentioned that quartz. lrachytes with decomposed sanidine
pheuocrysts and prominent. basalts rich in xeolites were found by the Von Holincl expedi—
tion in Kikuyuland on the southern flank of the Aherdares and A. Rosin-a1 (189], pp.
490-1) described basalts and a tracliytc collected by the expedition. the trachyte described
by Rosiwal. judging from its position on Von lltihnel's map. “as possibly collected in
the Vicinity of Kanjuku m the Kiambu district.

Walcot Gibson (1893, pp. 561-563} described the geology of East Africa in general
terms, and believed the lavas and pyroclasties llanking the Rift Valley were erupted from
a north-south fissure whose position is now marked by the Rift Valley lakes. He. stated
that the. 1:l\'1t.\ of Lykipia (Laikipiaj u'ere mainly acidic types.

In 1893, whilst on his way to take Baringo, (iregory noted that the Kikuyu escarp-
ment. which is about Rtltl feel in height, is broken by a terrace 300 feet from the base
(Gregory. 1894, p. 305]. He believed the main slope of the Kikuyu uplands was deter-
mined by subsidence of the. district now covered by the Kapte (Kapiti') plains. and the
lava plains of the upper Tana Valley. As taikipia resisted this movement it gave the
whole ol‘ the Kikuyu uplands a south—eastern slope. The more impOsing fault-scarf) 0n
the eastern side of the Kinangop platform he described as part of the great “Laikipia
fault-scarp". As a result of this lirst journey to Kenya he postulated his "keystone
theory" for the origin of the Rift Valley (Gregory. 1896, p. 23]). Gregory believed that

¢ . ..u 'y I 'Rtfututts .tit quot-t1 0:] Do. ‘ll Jtltl ‘1
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Kipipiri and lsanga. the former just beyond the. northern limit of the Kijabe area, were
volcanic hills built up around Vents on the marginal faults of the Rift. Valley. Further
south from the Kinangop he noted (op. cit.. 1896) that the steps (fault-blocks) became
narrower until the eastern wall of the Rift Valley above the Kedong basin becomes one
wall, broken near Kijabe by only a single narrow platform.

Specimen 182, collected by Gregory in ISEJ}! from the Kedong scarp, was described
by Prior (1903. p. 242) as a phono'litic quartz trachyte.

tCoI. W. ll. Broun passed through the area in 1904 after visiting the l.orian
Swamp. He crossed the moorlands and the Kinangop between .\'yeri and Nah-asha in
13 days (Broun. 1906, p. 5U}. llis paper dealt more with geographical than geological
aspects.

H. B. Mattie (Mull. 1908) described some of the faults, rocks and soils in the Rift
Valley. and agreed with Gregory‘s theory for the origin of the Rift Valley by faulting.
Muff (op. cit.. p. 40) also believed that Kijahe hill was an old volcano "\shich hurst
out . . . after the subsidences of the Rift 1Valley had taken place". He (op. cit. p. 2'91
also referred to a mofette or stink-hole in the Kedong valley. which he had heard emitted
a poisonous gas. During the course of the present survey the alleged site of the mofette
was visited. but no hole was observed. Local inhabitants maintained. however. that wild
animals whilst consuming grass in the vicinity of the niofettc were overcome by gas
(presumably carbon dioxide} and died, though no bones are now visible. The reported
position of the mol'ctte is shown on the map lhat accompanies this report.

In 1908. P. l-'. Perlo published an account of his ascent of the Kinangop mountains
[Niandarawaj from the eastern side. He set oll' trom a mission at lost). but although
recognizing the. volcanic origin of the rocks. only described the topography and geog—
raphy of the mountain region.

ii. Krenkel (I‘JII. pp. 243-367) visited the Rift Valley in 1908 and made various
observations. He supported Gregory's “keystone" hypothesis for the. formation of the
Rift Valley and noted that where tip-arching ot the Basement had taken place rifting
occurred. He believed (op. cit. p. 259] that “ith the collapse of the rift floor the shoulders
of Basement u ere raised at the same time.

During 191” G. L, Collie (1911] Visited the. Rift Valley and reached the concluxion
that the valley was a vast grahen or tectonic trough. He added that there is little direct
proof of faulting. and believed the lava flows came mainly from fissures which in man}
cases possihly lie-came. the fault-planes of the great rift (op. cit.. pp. 3|: and 3H).

After his second visit to Kenya and the Rift Valley in I‘ll". (.iregory (1‘12“) des—
cribed the faults and fault-scams near Kijabe and Naix'asha. noticing that the "two main
steps are those up to a steep searp on to the plain of Kinangop . . . and thence up the
Settima (Sattimal scarp on to the eastern plateau". In dealing with the history and age.
of the Rift Valley. he quoted a sticCession ol lavas. the base of which consisted of
phonolites including the Kapiti Phonolite. 'lhcre tollowed. he heliei-ed top. cit. p, 36;.
"a series of basaltic eruptions \\lllCh produced the basaltic .ieglonierates oi northern
Kikuyu . . . and the porphyritic basalts of Kijahe and the Settima range. These basaltic
eruptions were probably synchronous or followed shortly after the lirst of the Rift \"alley
faults. and they uere succeeded by a long stage ol‘ rest and denudation until renewed
volcanic disturbances discharged the rliyolites and trachytes ssliich are especially “alldeveloped in the Kikuyu country” In a later publication Gregory (1921] gase :i morecomprehensi‘. c account of the Kill Valley and its tormation. »

H. L. Sikes {1926. pp. 3354“}! published a paper dealing with the structure of the
eastern flank of the Rift Valley. and tabulated in chrt'iuolt'igiciil order the rocks of this
and neighbouring. areas. Sikcs supported the hypothesis of tension as the cause of the
structural ntOccnts that. formed the Rift Valley. The conditions under which outer is
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likely to be encountered both in the Rift Valle}r and on the Kinangop have also been
discussed by Sikes (1934), who dealt with the rocks in these areas in relation to their
water-bearing propensities. Sikes believed (op. cit. p. 18) that the porosity of the com-
paratively recent Rift Valley volcanic rocks, even though a great distanCe from the vents
of the volcanoes from which they were derived, accounted for some of the bore-holes
being dry. for example BH 53 (.t‘t’t’ Fig. 8).

During 1929-30. under the auspices of the Carnegie Institution of Washington,
Bailey Willis travelled widely throughout liast Africa. studying its plateaus and rift.
valleys. The faults within the present area are. he believed (Willis. 1936, p. 267),
“structural ell'ccts of the uparching of the broad flat arch which constitutes the high
plateau of southern Kenya”.

In 1931 W, ('ampbcll Smith published a paper describing several types of volcanic
rocks collected by various geologists who had visited Kenya, and included a number of
chemical analyses of selected specimens. Some rocks from the Kikuyu or Kedong scarp
in the vicinity of Kijabe township. previously referred to as “keny'tes” and "porphyritic-
phonolitic quartr-trachytes". he renamed soda-trachytes (Gihéle type) (op. cit.. pp. 120-
221); others he called ”katophorite tracliyte" (op. cit, 224—229). He also death. with basalts,
including some from the 'K'ijabc area.

R. [2. Moreau (1933. p. 424), in his paper dealing with Pleistocene climatic changes
and their relation to the distribution of lite, particularly with respect to birds. stated that
the immense tectonic activity in lfast Africa has manifested itself in “three great shatter-
bclts . . . the ctcts of which are apparent today as three lines of eastward-looking
scarps". of which he considered the Aberdarcs forms one.

During May W33. R. Murray-Hughes ([034. p. l9) made a short reconnaissance
in search of bentonite l'rom Naivasha to |.ercko without locating any deposit.

In 1036. alter a visit to the Rift Valley of Kenya. Shand described the Kijabe region
in which he rec‘orded the presence of sycnitcporphyry on the. western edge of the Kijabe
terrace. (op, cil.., p. 310'}, He stated that the Rift Valley was formed by the prolongation
and perpetuation of a fissure. and believed that neither regional compression nor regional
tension was a necessary condition for its formation. He referred to the faulted nature
ol‘ the area near Kijabc but belies-'cil the Kijabe terrace owed its origin to erosion. In
a later paper .‘ihand (19.17, pp. 263-27!) dealt with the rocks in the Kedong scam: the
analysis and norm for a trachyte was quoted (op. cit.. p. 265). He believed that the
Ixijnl'c hil.' basalts and the Noting "E‘tiigtititcs" Were tlt‘l'.\-‘t.‘Ll l'rom lllL' ‘- urc mayor

H, (i. Rusk (I‘B‘J. p. 233'}. in an explanatory note to a. block diagram of the Rift
Valley between Lake \t'tagadi and Nakuru. described the. Mclawa river. tributaries of
which rise in the. Kijabe area. as a consequent on the .Kinangop platform which he
considered to be tilted northwards. Hc belicsed physical features in the area to be.
tectonic. erosion playing only a secondary part. In his diagram the Sattima. l‘ault-scurp
is shown but nol l-ey‘s Peak and Tulaga.

In [945 R. M, Shackleton carried out a geological surrey of the Nyeri area. and
extended his observations into lhe Kijabc area. His terminology has. been largely adopted
in the compilation of the. present. report. Shackleton published a paper on the Pleisto-
cene faulting in the Rift Valley. and localities within the Kijabe area were discussed
[Shackleton 1955). He concludcd that while. there. was strong faulting: at the end of the
Middle Pleistocene period. the main faultim: was earlier. probably late Pliocene or
earliest Pleistocene ['op. cit._. p. 25?).

Several geologists ol‘ the Mines and Geological Department. have visiled places
within the Kijabc area and written departmental reports. Dr. W. Pulfrey visited a
proposed brick-field near Kijabe in lU-li. and in May 1948 im-estigatcd clay deposits
which he considered to be of lacustrine origin. on .I. W. lztlierington's farm on the
Kinangop. He suggested a pitting programme and test methods for the various clays.
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He also wrote a report in 1949 on the limestone deposit on Glenleedle farm, and in
195? reported on the kaolin deposits and the bore-hole for carbon dioxide at Kerita.
Up to the end of 1961 Dr. Palfrey had visited this locality several times and advised 0n
the development of carbon dioxide there.

Ill—PHYSIOGRAPH Y
Four physiographic units defined either by predominant volcanic rock types or the

results of tectonic movement can be recognized in the Kijahe area. They are (a) the
Rift Valley, (17) the Kinangop platform. tr) Niandarawa and Elephant mountains of the
Aberdare Range. and (cf) the Kikuyu and forest reserve. highlands.

'l‘vvo major drainage areas can be recognized. that feeding the internal drainage of
the Rift Valley and the second with rivers flowing towards the Indian Oct-an (Fig. 2}.
Near Khulna, the Lake Naivasha and licdong drainage systems together comprise the
drainage into the Rift Valley. Rivers flowing eastwards from the Aherdarcs are trihu-
taries of the Tana and Athi risers which drain into the Indian Ocean. The 'I‘ana river
system can be subdivided into a larger Maragua-Sagana portion and a smaller Thika-
('Thania portion.

l. The Rift Valley
The Rift Valley physiographic unit includes the. scarps and fault-blocks between

the Rift floor and the Kinangop plain. Although minor taults have produced topographic
[adores on the Kinangop. they are small in comparison with the major Rift Valley fault.
Shand mentioned “936, p. 308) that "the depth of the African rifts. although impressive
when stated in t‘cct. is quite insignificant in relation to their width". and on p. 307.
while he disagreed with early writers. referred to some who claimed that several scarps
were impossible to climb. Nevertheless. the height and abruptness of the scarps. particu—
larly in accessible regions, about Kijahe for instance. are spectacular when compared
with the llatler parts of Kenya. and it was lltcse features which visidly impressed thc
early explorers to Kenya.

Between Kijahe and the southern houndary of the area down-thrown blocks have
been tilled at many different angles. Saliseqttcnt eruptions of pyroclastics have tended
to rcdtICe the. topographic relief. but the tectonic complexity of the reg-ion is still discern-
ible. Numerous faults. often of only short lateral length. cut the flank of the Rift Valley
in this region. l-urther north carth-mm-ements appear to have been on a grander scale.
for the scarps sometimes extend tor many miles. some joining with those in the Naivasha
area.

The lowest part of this unit is about Sfitltl feet above. scales-cl. hut the Rift lloor
rises to a maximum elevation of about 8.800 feet at the edge of the Kinangop, east of
Kijahe hill. Kijahc. hill. which rises to just. us cr 8.60“ feet. forms a prominent feature
standing above the floor of the Rift Valley and hears a similar relationship to the Kijahc
scarp as Kipipiri does to the Sattima scarp in the Nycri area (Shackleton, W45. p. ti).
in both instances a volcano has been built up, not on the major fault line as might has'ehccn expected but a short distance nest of the tanlt. Rivers rising within the Rift Valle}:or on the Kinangop and flowing into the Rift Valley. extend for only short. distances.

2. The Kinnngop
Though commonly referred to as .1 plateau. the Kinangop is really a stcp on the

side of the Rift Valley, a plain rising from about 8,200 feet in the north to 8,800 feet
near Kijahe. 'I'his plain is deeply dissected by the Makungi. Kitiri. 'I'urasha and other
rivers, all tributaries of the N-lclawa. which ultimately discharges into Lalo: Naivasha.
On its southern and south-eastern fringe, the KinangOp is the catchment area for
tributaries to the Athi and Tana rivers. which discharge into the Indian Ocean.
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The Kinangop plain is continuous with the Ol Bolossaf plain at the foot of the
Sattima searp, north of the present area near 01 Kalou and ()1 Joro Orok. Most. of the
Kinangop is farmland. though a portion particularly in the south is covered by forest.
Some drainage channels in. the forest region have heen impounded by slight earth move-
ments, but. swamps, such as that at Kinari, have recently been drained. I-Ieadwartl eroaioa
of the south-easterly flowing Gatamayu river is rapidly extending westwards to the
Kinangop rtlain, a kniek-point at a small waterfall near Kinari marking the present limit
of erositmal progress. Several other waterfalls on rivers draining the Kinangop indicate
temporary halts in the grading of the rit-“er—eourses on the pyroelastie rocks. These
water—falls, seldom more than 5.0 feet high, are often caused by slightly harder bands of
pyroelastie rocks or welded tufi'S.
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3. The Aherdare Range

This mountain range, comprising in the area mapped Niandarawa (12.816 feet} and
the Elephant (11,900 feet), forms the highest feature in the Kijabe area, h-Ioorland. which
generally occurs above 1l.llt}ll feet though scattered trees occur on slopes above this
altitude, is commoner on Niandarawa than on the Elephant. The. lower slopes of Nianda-
ran-'21 and the [Elephant are forested with trees and bamboo. the latter seldom growing
on steep slopes or above ltl_.tlt_'i{} feet. At. lower altitudes. particularly along water-courses.
dense bush includes numerous. sometimes giant varieties. of stinging-nettles. North
Let‘ekt’i (N—‘lutubitd and South Kcrclt‘o (Kantuerc). too smaller mountains north ol‘ Nian-
daran'a. are also cos-cred by dense vegetation. concealing the underlying rocks. which are
belies-ed to be basaltic :tgglotncrates.

The mountains have a radial drainage. but once the rivers reach the Kinangop.
mastery ot the streams is disputed hem-ecu the headwaters of tlte north-westerly tlon-‘ing
“dawn and south-easterly lloning (Titania system rivers, 0n l’olhill‘s farm the divide
between tributaries of these too rivers is Very gentle and river-captures can be antici—
pated (we l‘ig. ll. Niandarawa is the sourCe of the (hania and Maragua rivers. the
di'lide hetneen them being \ery small, nhile the (iiura ri\ er rises in the. castll‘acing slopes
of l.crcko l‘urthcr north.

'I he lilcr-hant. composed of basaltic agglontcratcs. has prominent chit-s up to 500 [cc-t
in height on its western side. Numerous basaltic dykes radiate from Niandaran a. though
a pronounced east-nest concentration is seen on the moorland. Similar dykes on the
lilephant and in the forested parts ol‘ the mountains are not so easily ohsers ed owing to
'thc thick coxcr ol' soil and Vegetation.

The overall dip of the. laws on Vittntlttran'a. the relic of a stratil‘orm Volcano. is
T" to the north-nesl. Although Niandaraua is also faulted on the eastern side {between
Niandaran'a and the Twelve Apostles}. no sign of the volcano throat was seen.

4. The Kikuyu and liorest Reserve Range
The generally eastward sloping country east of the Aberdare mountains and the

Kinangop comprises the Kikuyu and liorest reserves. These highlands descend from
about 3.5m) feet to less titan filth} feet in the south—eastern corner of the area, This part
of the Kijabc region is deeply dissected by numerous streams. a feature that is most
pronoted in the Kiamhu district where scarcely a single ridge is wider than half a
mile. with rivers incised se\ erttl hundreds of feet.

In that part of the Kiambu district which falls within the Ktjabc area. conseqtient
streams are closely spaced. contrasting slightly with the Fort Hall and Nyeri districts.
The rivers of the Maragua-Sagana portion of the Tana river drainage have a general
easterly direction. whereas rivers in the Thika-Chania portion have a marl-ted south—
easterly trend. 'I'hroughout the greater part of the h-laragua-Sagana region. basalts with
associated agglomerates and autobreccias are being incised. ultereas in the 'l'hika—(‘hania
and Athi riser drainage systems pyroclastic rocks are. being dissected, the. blanket of
pyroclastics probably laid don-n over the whole region in Pleistocene times was probably
thinner around Fort Hall and Nycri than around Kiambu and has been largely stripped
away. Streams have had more opportunity therefore to erode their channels laterally in
the first named area, so that valleys and intertluycs are wider and gradients more gentle.
The tendency for some streams to flow in a north—easterly direction in part of the
Maragua—Sagana drainage system is probably due to river-capture by tributaries of the
deeply incised Sagana river: the Ciakira river is a typical example. In the. Athj river
drainage region the streams flow in a more southerly direction; the. presence of faults
as the Kedong drainage system is approached probably influences the flow direction.
Basalts from volcanic vents have built up small rounded hills in places. Karima hill in
the Othaya location being a good esample; other vents also occur in the forest reserve.
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l\-’—-Sl.l|\1h‘lARY 0F GEOLOGY
The principal reeks distinguished in the Kijzi-he area are basalts, basaltic agglo—

merates (unlohrwcias). trachytcs, phnnclites, pyrcelastie reeks and lacustrine deposits.

The sequence in which these rocks were laid dnwn is tabulated in some detail in
Taihle ll', Althnugh a. general attempt has been made to establish the stratigruph},r in
certain areas. there is .slll'l some uncertainty between. the exact cnrrclutien 0f neighbour—
ing sections. both of rock types and their ages, which can only be resolved hy more
detailed mapping beyond the scope of the present report. 'l'lic successiun. largely follow
ing Shackleton (1945). can he summarired (is fullms's: —

Tfifr‘fl'i'miss
[if-PU!)

3. Younger Pleistocene vulcunic reeks and Holocene sedi-
ments .. .. .. .. .. .. .. .. -i[)0

L7. Pliuccnc '31:! NllllLllC l’lcislnccnc Sullilmi Series Emil l.iliki]‘ii;i|'i
Laws wiLh LIHHUCIEIlCEl pymclnslics . . i . . . . . -- 3,000

l. \liuccnc 2’ Simlmrn Series . . . . . . . . . . 3.0m
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I. Simbara Series
The oldest rocks in the, area are the. basalts of the Simbara Series exposed on

Niandarawa. These porphyritic rocks are overlain by basaltic agglomerates and auto-
hreccias: all are grouped together as representing the Simhara Series and are betieved
to be of Miocene age. The series has a probable minimum thickness ot‘ about 3.000 feet.
but the base “as not seen. Closely associated mth this period of vulcanicity are dyke—
like. intrusions ot' basaltic composition which outcrop on Niandarawa and the Elephant.

3.. Sattitzm Scric. and Lail—ia [anus

Duringr the. period of erosion that followed the estrusion ot‘ the. Simbara Series. the
landscape composed of these rocks “as highly dissected so that subsequent Volcanic
deposits‘ mostly non-porphyritic lavas and pyroclastic rocks of the Slitftfi‘lfi Series and
the Laikipian group. were. laid on a very uncren surface. 'I he unconformahte contact
between the two series is seen in the. south Nye-rt district. east of Othajs'o. No dyts'es- were
observed cutting any of these rocks.

In his report on the Ns-eri area Shackleton (19-15. p_ 2} described separately the
Sattima Series and the Lttikipian Basalts. but comhincd them on the cet’ilogicat map
accompanying his report.

In the report on the Kiiahc area they are combined for general descriptite purposes.
although several units stithin this group oi rocks are show: Separately on the geological
map. [)escriptit'ins of rock types similar to those descrihed hy Shackleton (op. cit.. p. 2
and Ft are :‘cc-:_iic't:t: aicr in. t'.‘ 1'.

The. older rocks of the Saltinta Series a re phonolites and trachytcs and the younger
non-poi‘phyritic basalts are the. Laikipian rcpresentatis‘es. it is possible that some of the
pjt'roclastic. rocks associated \s-ith rocks- of the .‘siattima Series may be otdcr than the
Kamasian. perhaps even Pliocene. as considered by Shackleton t'liistF. {7. fit for the
Kinangop trachytic tufi's.

To avoid possihle confusion due to the recurrence of the word Laikipian. the
equivalents of Shackleton’s "rocks ot‘ the Laikipian vents" top. cit.. p. 41 are called rocks
01' the Youneaz' Ail—L“ :.l:i'c Vents in the prescttt icg‘ort and are tlcsC' t‘cti litter to. 2.1!.

Shackleton ttLJ—tfi'. p. 2) recognized a porpli}-‘i’itic trachyte. uhich he called the
“Dragon 'l'ccth truism-1e". in the Sattiitta Series on Sattima in the Nycri area, No similar
porphyritic trachyte has seen on t‘s'iandarast'a. although a markedly porphyritic Irachytc
found nest and south of Kijahe township is hetieved h}? the writer to he correlatahle
Successive. flows of trachytc heconie less porpht'ritic. and the uppermost of this particular
suite Wtjt't: pmmhty referred to previously as the Liniuru Trachytc h). Sikcs (W341. p. I“).

Flows of phonotitc and trachyte t'l’lhl'} within the pyroctastsc rocss [Pit and PM i
cast and North ot~ Kijahc siation \scre contctnpiirancotis with 'he ’-;::cr ot' th-c-tracht'tcs.
the. southern extensions of these t'toss's‘ interdici atc uiih the l imura Trztchyte. represen-
tatises ml which were found along the southern boundary oi the area near the tilt!
tiscarpmcnt railway station and Matathia. The earlier lavas “ere probaht} partly erupted
in Pliocene times: younger flows intercttlated in pyroclastics hem-5 of Pleistocene age.

[.aikipian hasatls succeed the. Sattima Series. and representatives are found tttainl}.
in the Kikuyu special area and cast. of the Aberdarc range, lssentiatlv. thee are tinc-
grained. dark basaltic rocks. and one lava tlou found intercalatcd inthe pyroclastics
tl’ltJ) was traced over a considerable distance through the Kikuyu special area. chiefly
in the ls'Lianthu and Port Hall districts. In the ()that-a location cssentiativ line-arainctl
basalts cover a fairly large. area. i i

The age. of the- pyroclastic rocks in which the. asalt ttow occurs extensively east
of the escarpment is Kamasian. lower Middle Pleistocene. and the t0p of the Saltirna
Series and [.aikipian (iroup is considered to. he the uppermost member of the pyroclastic
suite (ML).
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The non~_porphyritie lavas of the Sattima Series and Laikipian Group pf()l"t£ll'tl}' do
not exceed 2.000 feet in thickness. The pyroelastie roeks and interealated traehytes.
phonolites and basalts are considered to be between 500 and Lt“) feet thick. while in
the searps near Kijahe the traehytes and phonolites found in these pyroelastie rocks are
never more than 300 feet thick.

3. Younger Pleistocene Volcanic Rocks and llolm‘ene Sediments
'l'he eruption of lraehytes and phonolites after the Sintbara Series was followed by

the deposition of pyroelastic rocks. which continued until upper Middle Pleistocene times.
The upper Middle Pleistocene pyroclastie rocks tPl'L_.}. including a welded tuft tl’ltf). are
considered to he younger than rocks. including pyroelasties, ot' the Simhara Series and
Laikipian Lavas. Some of these. pyroclaslie rocks were. deposited around tlte base of the
Aberdare range. lapping around the southern slopes of the Elephant and extending into
the Kiamhu. Fort Hall and Nyeri districts. where they. like the Sallima Series and
Laikipian hasalt’s and associated rocks. Were deposited ttneonl'orntahly on the eroded
surfaces of the Simhara Series. The pyroelastte rocks produced an even surface sloping
gently away from the mountainous regions.

The pyroelastie rocks appear to have been loea-lty eroded before the deposition of
succeeding rocks. '1 his can be observed near (iitltuya in the Kiaimhu district, where in
a talley cut in the pyroclastie rocks a hasalt tin“ ed over Ll felsparrieh sand.

l’)-'rtielttslie rocks (Phi) which form the ls'inangop searps are prohahty partly of
lieltntsinn no; llO\\c!' \lidtilt- l’leiuoecne': tut' lltontt‘son and Dodson, tent. p. Ht.
They are overlain by other pyroelastie rocks tl’ltt which on archaeological evidence are
considered to be of Kanjeran age [upper Middle Pleistocene). Rift faulting became intense
towards the end of the earlier phase of the pyroclastie eruptions. but the Kanjeran
deposits are of local extent. eotnpat'atoely thin. and post-date the phase of rift. faulting.

ln Kanjeran times. in the upper Middle Pleistocene. the deposition of these frag-
menlal rocks had almost ceased. and the topography took on its present outline. Deposits
of Kanjeran age. can be seen on Dttrie's farm resting unconlorntahly on the. older
deposits, and artit'aets of pSclttASltlll‘tttjr' culture it:1\e been found on the Kinangop in
the 'v"lClt‘Ill‘_t-‘ ot' Kijahe. Along the eastern flank of the Rift Valley intense erosion formed
deep valleys in the pyroelastie rocks and lawn. \tltielt became of later earth—movements
and possibly climatic changes heearne infilled with talus. Sueh features can he seen
clearly in the. railuay cuttings south of Kijahe station, Deposits of prroelatstie rocks
were laid down concealing the fault-warps in the region of Durie's tarot.

Near the end of the intense Middle l’leislttccttc iil't. faulting. a further hasaltte
eruption took place. and Kijitlte- hill was formed. its hast-tit tl’tb.) spreading tt\'t.‘[' the
porphyritie lraehyte and pyroclastie rocks (Pit) near Kitahe township. The t‘tott's were
not thick and do not appear to hate piled tip to any appreciable extent against the
Kiialte searp.

Traehylic and allied rocks from the ‘t’ounger Alterdare \‘ents are ltelieved to have
heen extruded in the \liddle and Upper Pleistocene.

lo the lower L'pper Pleistocene. earth movements on the kill \Talley tloor produced
small searps in the drum-faulted pyro'clastie sediments. ‘t’ounger sediments, probably
of (iamhiian age. \iere deposited in hollow» formed by later erosion, PL‘I'JL‘CDIIICID-
poraneously. an upper Pleistocene. lake in the Kedong valley has inlilled u-ith sediments.
essentially ashes. lit the Kiiahe :trea these deposits here not \er'i thick and it is tlillieult
to dilt'erentiate them from later ashes derived from lonyonot. I

Probably during the latest Upper Pleistocene or even during, the Holocene, the
trttehyte eruptions of Longonot took place and one Him reached the sotttlt-ttfitem part
of the area. (‘ontemporaneous will) and pod-dating these. eruptions. outpourings of
putnieeous ash covered much in the area near Kijabe and Longonot station.
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At this time a large fault on Kijabc hill drOpped down the Western side of one of
the trachytic craters. This portion of the crater is now probably concealed beneath
younger ashes. which have also banked up against the eroded scarp and Kijahe hill.

Red soils are prevalent in the Kikuyu special area and. together with the grey soils
that characterize swampy ground. are probably entirely Holocene in age. Fragments of
obsidian and some artifacts were found in these soils.

Deposits of Pleistocene and Recent age are Very variable in thickness. The. sub-
aqueous sediments rarely. if ever, exceed 100 feet in thickness, while the ashes and
occasional Ilavas of both Pleistocene. and llo-loccne age, although fairly widespread. are
not thick. except where the ashes in particular accumulated locally.

V -l)li'l‘.~‘\ll.§ 0F (il'iOHKi‘r‘
For descriptive purposes the following divisions have been made :-

Yl’ttc‘k new 5'
(ft-.9?!)

S. Pleistocene and Holocene seditttcnts . . . . . . . . -' Hit)
4. 'l‘rachytic rocks ol' the Younger .4 ltcrdarc \"ciits ‘.’
3. The Kijuhc-tvpc Basalts . . . ‘2’
2. Pliocene 2’ to Middle Pleistocene Sattima Series and laikipian

lavas:
t3] Laikipiau basalts and allied rock: . _ .. __ ltltlt)
(2) Pvroclastic rocks . . . , . . . . . . Bctneen it!)

and [.000
ii] Ril‘t \-"'.‘tllt'_v l‘r'ttcltvlcs ttiid l’ltonolitm . . -' 3th]

1. \-1iocenc 2‘" —— Simhara Series . _ . . . . . . _ _ ~3.t)tltl

l. The Simbara Series
The Simhara. Series. consisting of hasalts and basaltic agglonicrates, “as first

described by Shackleton (IQ-=15) from around Nveri, where representatives compose the
high peaks of the Ahcrdare Range. 'lhc equivalents in the Kijahe area are helict'ed to
he the. oldest rocks present and form the mountainous region including Niandarawa and
lilephant. as Well as the lower forested slopes of the .-*\hertlares_. the Hon llall district,
and part ol' the Nyeri district of the. lsi‘suyu reserve; the-5e rocks are probably Miocene
in age. Although frequent referenCes are made to the basaltic agglomera‘tes oi“ the
Simhara Series, this rock group includes tlotv—hrecciatcd lavas termed “uutohreccias”.
similar to those described from Kilimanjaro, whose structure according to Wilcockson
tl‘l5tt. p. 7.7“? resatitx‘ truth the disruption of n‘x} l'.1‘~..\ in no lions. lltcic attit'ahrccciafi.
as 'tVilc-ockson also observed on Kilimanjaro, are accompanied liy suhordinate quantities
of solid lava. true. agglomerates and toils. though the latter are rare in the Kijahc area.

Both lavas and particularly the aizelomeratcs were subsequently deeply dissected.
so that latrr lam lions and Ril‘t Valle} ptroclastic rocks were deposited on a very uneven
surface.

The rocks olf the Simhara. Series art- generally melanocralic when fresh. becoming
lighter coloured as the l't-lspar content increases. when the. basalts appear also to he
more vesicular. Another characteristic feature is that black augite crystals often stand
out on \vcutltct’td surfaces. or can he easily seen on fractured surfaces. In specimen
43553?" from Niandarau'a. the felspar crystals are sometimes arranged coriccntrically
around vesicles. The lott'cr basalts on Nandaran'a are rich in ferromagnesian constituents
and phenocrvsts of i‘clspar are rare. Near the peak. however. the rocks contain more
felspar, and the fclspar insets give an appearance of “chopped straw“ to the rock. In

- .t .. "_-"“' ,_ .~-- , . " H__' .1_ u _ :_ . _ . _Niiirlxi 4.2%.“, ill. . iii.. to sin-cations In mt- lc't .u..l roux-crop, t'll :lrt- (Jyt'tltf‘tuthll Sit-\t-v,
Naflnllr.
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specimen 43;"57‘) from Fey's peak {Kiamn‘eri}, :tlllmugh the felspiir mots are visible in
hand—specimen they are smaller (about 3 mm, in length) than in the Niandaraum rock»
'l‘hiw melt in light grey in eu-‘lunr. with minute \‘L'hlulfl'i. Brunzc-eohmretl olivine crystah
paltly altered to llltlll‘lgfillf: are seen on fractured surluceu of specimen 43,-titllt. from
:thnut 1:1- miles Sllllll'I-Ctikl til the Ahet'dare (illL‘xl. l-‘ai‘m. Some :iugile. cryxlttla in this
\peeimen measure l5 em. tn length and 1 cm. across. but. the altered olixine crystals
rarely exceed 0.5 cm. in width.

Shackleton (1945. p. '3) enniparetl the Simhuru lavas with Ihnxe cil' Kijuhe hill. Both
contain {he} g:l:igioel.iie crtx-trils. rarely more than '2 mm. in length in the Cum: of the
Simhnrzt huxults. hut he diRIll'lglllRl‘ltd (up. cit.. [3. L1) in the Sunburn Series luler basaltx
enntuining phenocrysts nI‘ nugne and olivine. only.

During marl. in the Nyeri :trezl Shackleton (on ei[.. p. 9) lmmtl Imultlen ut' ;;
plulnriie rnek. an emexitic (2’) tmhhrn (xtieeimen 43, (35). in the 'l'tlruxhu river near Tulueu.
A plntnnie Ulllcrt‘P “an not located during the preHent suney. but the source nf the
linultlerx pussihly t‘L‘pl'C‘QCIHH the tllL'lL'Kl ruck in the. urea. and must likely formed in the
lhrnat of the \olemiu respnnxihle for the eruption til the nm‘pln'ritic Siniharu lfittkillls.

‘I he. Simhuru l‘tl'sitll‘n eunswt essentiallyr of plienoerysts nl :utgite. nlix-inc :tinl plagm
eluae. in u gli‘otintlmnw {it the same minerals, 'lhe t'elspni's are frequently intergrmx‘n.
;i\ In specimen 4* 578 collected lrnm l-ey‘x Peal“. while inlei'gmulhx helueen l'elxpul
phene‘rct‘yxlx‘ .md LllltzllL' ;t\. \tell :1: \‘.itlt Ii‘nt‘. me» Here UCL'd‘lHllilll} \ecri. (is in \pecimen
ttlfih'l Hunt the Hulllll-‘i’t'L‘wlCFll Slnpcx‘ ul' Niziinliil'iuu. 'l lIL' 1'-|:_.<__v;§tie|;tae .5 L:.~.ti;til\' lulu-3-
tlnrite hnt ztntlesine :tntl hytnnnite \t'er'e also recognized, Zoning ml :1 large lela‘pnr
pl]£’nOCl'}"~l can be seen in \peeinicn 415‘)“. culleeted from two miles tlnl nl' R.;3.'\
home.

Olivine. ix ll]\".’.1lilll.‘l}" altered to lLllllTlfJ‘illL‘. nntl mmelimw pnsflhly liti\\’lill_L:ite. “l‘lilt‘
serpentinmm alteration prutluelx occur along trucks. Banded olivines \t'ere ulnen‘etl on
rare neenuum 2n ll] \cimL‘ll 4.1558“. ;1 piece ul' Ilnat L‘Ullt'L‘lCLl nn the. \\'L‘\lL‘l'll slopex'
of the Elephant. llumiltnn (WW. p. 1118] \lillctl that handing: 0f Oll\'lne\ in cerium hastiltx
in Scotland may lie due to tlefnt'mzttinn by lnen] Rheur during the Clnxing xtugea ol
emplacement. and it is ptmihle that lit!“ mode nl' origin may apply to the handing in
the nlii. illL‘x til" the Simliura hmalts.

Pnikihtie. textures are emnmun m the Siml‘urn has-.1115. such M the. inclusions. nl
UliVlnti within I'elxnui' in specimen 4355"“. frnm the southern xlnpex of the. lsnngn Ridge

lhe Simharu hum are generally ltHlUCFy-slnlline “nth interlueking felspur prignix.
pyt'oxt'ne grain» uml opaque |l'\)l‘l nrex eunslitutine the bulk of the grunntlniim, (Jeeu
uinnally. interstitial glass, can he. seen in xnme. til the t‘nelxx, hnl tlllilltjllt.‘ mu nn: identified.
'l'itnnaneite “:15 snnietlmea we” in the emuntlniuxx. as in kpeeiinens 435?? final 43 ’54s
imth enlleetetl from Fey‘i Peak. and ;l\ phenneryxtx in \pccil‘lmnx 41.579, .tlm from
l'ey's Peak. and 41.559} mentioned lieluu_ Bahitlllu hnrnhlende [litmpmhnlilei was SCH]
in Rpeeimen 43365" from near liugnnyn village.

The opaque irnn ('fl'c. so liberally (“\il‘li‘lllul lht'nughunt the. gt'tlur‘ltit‘tl;l\x in these
laws is enher in wuhhedral erystttls. as in specimen 435580 from the south—western Slt'llk'h
nf Niantlau‘im'a, or in neetlles' as. in specimen ~13 .358] from the same general lneulity ztntl
43.9584 from the “extern edge of the ‘l'welVe Apmtles. Both types are rarely seen in thesame. rock. but xpeeimens 4i. 2‘32 and ~13}n are examples. \‘tllcl'e hath forms. Were
recognized. The former was enllected l'mm about I 1 miles south of Manduruwu summit
and the liiller some. three mileu slightly nnrth of west from the summit.

An analysis of a sample of Simhnra basalt. 43.3586A collected from the western
alopes of Niandaruwu, is gin-n below. I’henneryslu of :tugite and olivine are Seen in thehand-specimen.
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Analysis of Olivine Basalt, Niandarawa

“A Norm
SiOg 46-58 or 7‘78
A1203 13'67 ab 21'48
F6303 6-15 an 21-96
FeO 6-37 di 24-94
MgO 7-66 by 2-76
Cat) 1 1-20 ol 6-13
Nago 2‘55 mt 8-83
K20 I -30 il 5-02
H20 l l-TU ap 0-67
H20~ 0-46
TlOg 2-66
P205 0'35
MnO trace-

ToTrtL. . . 100-55

Analyst: I. Furst.

This analysis indicates a composition similar to an alkali basalt, quoted by Campbell
Smith (1931., p. 252), and described by Miss Neilson (in Gregory 1921. p. 404) as a
basanite. it was collected by Professor J. \V. Gregory in 1921 as an olivine basalt
(G regory. 1921, p. 139) and probably is a member of the Simbara basalts. It came from
the Nyeri—Naiyasha track at 10.500 feet= at the top of the pass over the Aberdare Range.

Basaltic dykes that have invaded rocks of the Simbara Series are represented by
specimens 43,5382, 43,5590, 43:55.92 and 433596. Specimen 43,590 was collected from
almost. two miles south-west of 'l'ulaga, and 43,9592 from about one mile south-West of
the same locality. Specimen 43,-"582 was collected about 1% miles south of Niandarawa.
and 435596 came from the south side of North .Lereko. The Llykes, rarely more titan
4 feet wide. are strongly jointed with closely-spaced joints striking north—south. The basalt
dykes contain olivine, pyroxene and abundant. laths of labradorite, with about 5 per cent
of iron ores. 'l'hey are normally characterized by felspar phenocrysts, though occasion—
ally augite and more rarely olivine form smaller phenocrysts. These phenocrysts are
set in a plexus of the same minerals.

One probable dyke consists of large bouldery rocks situated about a quarter of a
mile south of Nyakianga. The outcrop is about 30 feet wide. striking at 110", and is
composed of porphyritic basalt (43,5654). Joint directions in this outcrop are 50': and
330“ In thin section the rock is seen to have the composition mentioned in the previous
paragraph. A Wall of rOck about 15 feet high on the southern slopes of the Isanga ridge
on Tulaga, which strikes east-northeast over a distance of aborit 30 feet. is also believed
to be a dyke. Specimen 43.58.“) from lsanga. ridge is vesicular and less porphyritic than
basalts of the Simbara Series. A notable feature is the grouping of felspar prisms around
felspar phenocrysts imparting a glomero-porphyritic texture to the rock.

Dykes on the high ground of Niandarawa and the Elephant are grouped in a swarm
striking generally east-west. Features interpreted as dykcs commonly appear on aerial
photographs both on the eastern and western slopes of NiandaraWa, though in the field
the majority of such dyke features were rarely recognized because of the thick cover of
moorland grass.

2. The Sallimu Series and Laikipian Linus
Oyerlying the Simbara basalts on and around Simbara in the Nyeri area Shackleton

{lg-45, p. 2) recognized phonolitcs, olivine alkali trachytes, mugcarites and fissile basalts,
which comprised his Sattima Series. lie beliex-ed that these lavas. particularly the fissile
varieties, dip more steeply than the [all of the ground east of Settima peak and pass
beneath the Laikipian basalts which form the lower ground below the forests (op. cit.
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p. 3). though on his map he did not separate rocks of the Sattima Series fr0m the
Laikipian lavas. Shackleton followed Gregory’s definition of the Laikipian Lavas
(Gregory 1921. p. 105), but restricted the Use of the term to basalts which are essentially
non-porphyritic though occasionally display small specks of olivine, and which are
younger than the Simbara and Sattima Series. He also stated that the Laikipian basalts
Show a characteristic hackly fracture. and in thin section are mainly olivine alkali basalts
and analcite basanites (op. cit.. p. 3).

During the present survey a group of. rocks unconformably overlying the porphyritic
rocks of the Simbara Series was mapped as the Sattima Series and Laikipian Lavas
combined. The variety of rock types comprising this group as recognized by Shackleton
at Simabara was not observed in the vicinity of Niandarawa and the Elephant, although
the non-porphyritic nature of the laVas overlying the Simbara Series there is diagnostic.
It might have been preferable to have defined all the lavas only which overlie the
Simbara Series in the Kijabc area as Laikipian, as they have greater aliinities with the
Laikipian basalts described by Shackleton from the Nyeri area. For the time being.
however, grouping of the Sattima Series and the Laikipian Lavas is retained, as future
geological investigations may discover rocks east of Niandarawa and the Elephant
rotatable to those included by Shackleton in the Sattima Series.

()n the eastern flank of the Rift Valley trachytes and phonolites intercalaled in
pyroclastics are exposed. These 'lavas are considered to be older than a non-porphyritic
basalt. found within pyroclastics of the Laikipian Lavas in the Kikuyu special area and
the Laikipian basalt in the north-east of the area. For want of further evidence these
trachytes and phonolites and accompanying pyroclastics are all provisionally regarded
as the equivalent of Shackletonis Sattima Series within the grouping of the Sattima Series
and the L-ailsipian Lavas.

The essential feature of rocks ol‘ the Sattima Series and Laikipian group is their
non-porphyritic texture.

(l) RIF'I‘ VALLL-Y TRACIl‘t'l'l-ZS sxo PIIONOHTES
The rocks belonging to this group are best exposed in the scarps near Kijabe hill

and township. and extend southwards to the boundary of the area. A trachyte scan in
a scarp on the western border of the area 11 miles north-northwest of Kijabe. hill is
also included. The continuation of this trachytc in the Naivasha area has been assigned
a Middle Pleistocene age (Thomson and Dodson. 1963. p. 17}.

An outcrop of dykevlike appearance of highly porphyritic trachyte (Plh1) occurring
about half a mile south-west of Kijahe township was described by Shand (1936, p. 310}
as a syenite-porphyry. The rock probably represents magma near the point of eruption
or a deep-seated dyke along a fissure from which the lava was erupted. The outcrop
forms the northern part of a fault-scarp extending southwards to the southern boundary
of the Kijabe area, and is otrset westwards by faulting near Kijabe. Also in the neigh-
bourhood of Kijabe. near the Narok-Kijabe road, the scarp is about 150 feet high and
covered by coarse. pale yellow toll. A specimen of the traehyte. 43,-"679. from one milewest-south-West of Kijabe township, is highly porphyritic. mottled and slightly vesicular.
The fe-lspar phenocryst's vaiy from about 2 mm. to 3 cm. in length, and measure up to
2 cm. in width and thickness. The groundmass in the hand-specimen is a purplish greycolour. In thin section an abundance of phenocrysts of anorthoclase commonly about0.8 mm. in length is seen, with fewer phenocrysts of slightly smaller plagioclase, augiteand opaque iron ores. A feature of the large fclspars are their rounded corners andsome crystals have cavities infilled with groundmass. The finesgrained groundmass islight brown and liberally scattered with needle-like crystals, probably pyroxene, andmicrolites of felspars which sometimes have a radial pattern. Augite phenocrysts andsmaller grains in the groundmass haVe a slight green to yellowish colour, and show no
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pleochroism. A few twinned felspars present are probably oligoclase. A smaller amount
of interstitial clear, isotropic material with a low refractive index is believed to be
analcite. In a second thin section (43,5'679a), a corroded crystal of kataphorite was
identified.

Two specimens of the same rock collected from the scarps near the ltalian Memorial
Church, 43,5550 and 43,356]. are of similar composition. though the felspar phenocrysts
are smaller than in 43;"6'l9. and contain clusters of green pyroxene.

The majority of trachytes from other parts of the Kijahe area contain soda-rich
felspars and pyroxenes. The felspars recognized are sanidine, anorthoclase and plagio—
clase, ranging in composition from aihite to andesine, oligoclase being the most common.
C‘ossyrite was identified in several specimens. two examples being 43,3565 and 435543
collected from one mile south—west, and three-quarters of a mile west, of Kijabe beacon
respectively, while white—brown isotropic glass is frequently present. as in specimens
43y'543 and 435555. the latter from one mile north-east of Kijabe.

Both magnetite and ilmenite are. present in these trachytes. magnetite having been
recognized in specimens 435555 and 43,545 from one mile north of Kijabe beacon, and
ilmenite with leucoxene in specimen 43,5558. ‘lhe latter trachyte was collected in the
second railway cutting north of the railway but on the south-western slopes of Kijahe
hill.

The tracliyte occurring on the southern boundary of the arm near the old Escarp—
ment. railway station is believed to he the Limuru ‘[‘rachyte described by Sikes 0934.
p. 20). A specimen (43,5560) collected from a small quarry just beyond the bounds of
the present area near the old Escarpment railway station has a mineral assemblage
typical of most trachytes found in the Kijabe area. Sanidine is present as phenocrysts
up to 3 mm. in length. while sanidine and acgirine-augitc are the main groundmass
constituents. Quartz. was not recognized in the thin section of specimen 43,5560, though
Sikes (1939, p. 23), in describing the Limuru Traehytes. mentioned patches of poikilitic
quartz. Similarly, Bake-r observed (1958. p. 19) that the Plateau 'l’rachyte in the. .'\-lagadi
area, which is also the equivalent of the Limuru Trachyte. sometimes contains quartz.
Microphenocrysts of pale yellow-green olivine surrounded by dense alteration products
were also seen in specimen 43,3650 described above.

Rather unusual examples of trachytes are represented by specimens 435549 and
43,-‘57'2. collected respectively from scarps on the farms beltinging to Higgins and Durie.
Both outcrops are quarried for building—shine. the former at 2-5 miles north-west of
Kijabe hill and the latter three—quarters of a mile south-west of Durie's house. Both
Examples are highly vesicular, light grey rocks. the vesicles being encrusted with a light
yellow mineral, believed to be scolecite. in specimen 43,5372 the vesicles are compressed
and elongated, measuring up to 4 cm. in length. in thin section. felspar phenocrysts are
seen to be set in a finely crystalline radiating plexus of potash felspars. aegirine-augite.
riebeckite and cossyrite, with opaque. ores including white leucosene.

The trachytes in the vicinity of Kijabe are intercalated with phOnolites and pyro—
elastic rocks, fine-grained types sometimes being difficult to differentiate in the field.
No phonolites were recognized amongst rocks from the scarp north of Kijabe hill,
although a phonolite. represented by specimen 435680. was mapped near Kijabe town-
ship. A light grey, well-laminated lava found in the Tongitongi gorge, just above the
railway-line and near to bore-hole C2138, is also a phonolite. Specimen 43,3682. from
near the intake of Kijabe’s water—supply pipe-line. further up the same gorge. is also a
phonolite containing a. little interstitial nepheline.

Specimen 43,3630. from beside the old railway-line about one mile west of Kijabe
township], contains between 10 and 15 per cent of altered nepheline, partly replaced
by aegirine needles which form a green fringe around small nepheline phenocrysts.
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Abundant cossyrite. strongly pleochoic from brown to almost black. is present in the
groundmass and is associated with the pyroxene fringing the nepheline. The felspars
forming the bulk of the groundmass are soda-orthoclase, occasionally showing poikilitic
intergrowth with the dark minerals.

(2) PYROCLAS'I Ic ROCKS

Pyroclastic rocks in the neighbouring Nativusha area (Thompson and Dodson. 1963,
[3. l7. Plt; and Pill) are believed to be Kamasinn in age.

In the Kija-be area. however. some of the pyroclastic rocks designated PltI may
possibly be older than the Kamasian where they occur with rocks of the Sattima Series.
but this has not been definitely established. Further. Shackleton (1945. p. 6) considered
the Kinangop truchytic tufts to be Pliocene. Some of the younger pyroclnstic rocks
which are now described petrographically are not members of the Sattima Series and
l.uikipiun, the division between them and the younger pyroclztstic units Was stated on
p. l3.

In the vicinty of Kijabe township, where trachytes and phonolites are intercalated
in pyroclastic rocks. these have been grouped as a single unit {Plh])_ and elsewhere
unothc-r pyroclnstic suite {Pits} includes :1 hasnlt llt'ivt‘.

Soft, light—coloured tulls are the most common pyroclastic rocks. They frequently
form thick deposits particularly on the Kinangop. and on scarps on the flank of the
Rift Valley, as well as in the Kiumbu district. They occur in the Fort Hall and Nyeri
districts. and often till hollows in the eroded basaltic agglomeratcs of the Simhura Series.
The tLill's vary in composition. Shackleton (1045. p. 3.) described the tutfs of his Kinengop
Tull Series as trachytic pumice tufts, the matrix consisting of comminuted pumice. but
in both the Kijabc and Naivasha areas many varieties containing fragments of pumice
are also present. Such pumice tufts are generally uncernentcd. Some tufts. mainly in the
vicinity of Kijabe. are of sub-aqueoUs origin. but the majority are believed to haVe been
derived from l.ongonot.. 10 miles west of Kijnhe, Owing to the localized occurrences of
the various tufts and agglomerutcs it was not possible during this regional survey to
work out a comprehensive stratigraphjcul succession. or establish reliable thicknesses.
hut. in both the Kinmbu district and that part of the forest reserve in the vicinity of the
(.iikohi saw—nulls. the approximate stlceession is its folloWs:~

a'i't' Type Locality
To?

Buff-coloured ugghtmerutcs . . . . . . . . . . . . Gikohi
Yellow ugglomcrutc . . . . . . . . . . . . . lt-lukohokoho
I ight greenish-g—rey. soft lull . . .. . . . . . . . . Nduriri
(irey vellow weathering agglomctnte . . (izichurage
Dark grey. pumiceous ugglontcrutc with numerous obsidian fragments

{specimen 43 618] .. .. .. .. .. .. .. (incharage
Grey agglomerattc containing lava: fragments (specimen 43 625] . . Karolina
(irey agglomeritte {specimen 43 till} . . . . . . . . . . Kunyoni
Mauve-grey agglomerute (specimen 43 613) . . . . .. . . Guthnite

But n )M
Maine-grey ngglontertite, sometimes scoriuccous {specimen 43.626]. . Kiatric
Light grey. course agglomcrutc . . . . . . . . . . . . (lithuya

Below the light grey coarse agglomerate. the following section containing “titer-lain
sediments was measured on the road near Githuya village on the somitent boundary of
the area.



Thickness
(fixer)

Light grcx coarse agglomeratc . . . . . . . . . . ?
Obsidian-rich agglomeratc” 3
Bull-colouc coarse. lelspar sand \I- ith lasa fragments” 6
Drab to bull—coloured. ash) sediment t
Red clay-e} soil .. . . 2
Black welded lulT. weathering grey (specimen 43 mm .. 15
Vesicular basalt (specimen 43 611} _. 30
Drab-coloured felsptir sand \I- ith water -\I.- orn pebbles (mo

inches in dianIcteI I and yellms tuft .. .. .. .. 30
{he} :Igglonterztte .. IS
\ ello“ ptuniccous agglomerate \sliieh \Ieatlters grey (base not

seem .. .. .. .. .. .. .. .. 30

It is IIIllicult to estimate accurately an average thickness for the generalized section
of the pyroclastic rocks because. of the localized development of the. beds. The occur-
rences cannot be traced far laterally. nor is it possible to calculate reliably all their
thicknesses because. of variable dip readings, An indication of the variability is prmided
by the Valuers and directions of dip estimated from outcrops of three “bands" within the
succession quoted: -—

Dip Direction
UI'I'I' of Hip

pt'r IIII‘I'I'I tmugm'tit'l
Darts grey pumiceous agglomeratc with numerous obsidian

fragments .. .. .. .. .. .. .. l53 I I5
Grey agglomcrulc . . . . . . . . . . . . . . ltl.‘z EN)
Mauve-grey agglomeratc . . . . . . . . . . . . 72 Ht)

A further complication liable to upset calculation of thickness is that the. pyroclastic
rocks were deposited upon an eroded surface of the Snnbara Series. Assuming that the
approximate slope of the surface. on which the pyroclastic reel-ts rest was 15'” in a south—
easterly direction, their thickness along a line from a corner of the forest boundary on
the Kinangop near Nightingalc's farm-house. through a point between Makohokohn and
Wanugu. to Githuya on the southern border of the area, could be 1.0”” feet. The.
dilTereIIce in height between the two boundary points is about 3.300 feet and the distanCe
between them some 25 miles. As there is the possibility of a steepening of the floor ot
Basement System rocks towards the Rift Valley. and a similar steepcning of the Simbara
Series that rests on it and underlies the pyroclastic rocks. 1,000 feet might be an over-
estimate. Deep bore-holes have not yet penetrated the pyrI'Iclrtstie rocks to the under-
lying rocks. nor is it certain that the pyroclastic rocks exposed in the scarps flanking
the Rift Valley represent the full sequence erupted. 'lhe local nature of some of the
tufts and agglomerates seen. and the possibility of several centres of eruption. suggests
that the total amount of pyroclastic rocks deposited in the. Kijabe area may not be so
much as a summation based on outcrop at diverse localities indicates, and the writer
considers that the thickness is probably between 500 and 1.000 feet.

lntercalaled in the. pyroclasties within the Kikuyu rest-rye and part of the forest
reserve. is :I basalt. mentioned previously. which is believed to belong to the Satlima and
Laikipian Series. Also intercalated in places in the pyroclastics between Pit, and PM. are
\k’cldcd lltll’x. weathering to a light grey colour. Specimen 43 .5610. collected from near
Githuya. is typical. the unweathered glassy-looking rock being black with white mottling.
but on the weathered surface having the appearanCe ot' a grey aeelomerate.

In thin sections the welded tulfs were seen to contain abundant angular crystal and
rock fragments, distributed through a glassy base. as in specimen 43,5610. In some cases
silicification of the. matrix has occurred. as in specimen 43.96}! from half a mile north—
east of Kalhirika.



Both. the welded tull and the pyroclastic suite tPlt.) are thought to be younger than
the Sattima Series and Laikipian Lat/as.

t3) Lilian-its Bssst AND ALLILD RtJt'ls'b-i

Rarely are phenocrysts Seen in these rocks, but in most thin sections microphone-
crysts of olivine. pyroxene and l'elspar are found. though microphenocrysts are some-
times absent or rare. as in specimens 43.5617 from half a mile south of Kamunyaka. and
43mm from half a mile south-east of Kigori village. The groundmass usually consists
of a plexus of pyroxene and olivine grains. iron ores and t'elspar laths with occasional
interstitial glass. There are a greater variety of textures than in the Simbara Series rocks;
How and glomeroporphyritie structures are particularly cenimon.

'l'hin sections reveal microphenocrysts ot‘ pyroxene and olivine mm a liberal
sprinkling of opaque iron ores situated in a holocrystalline matrix in specimens 43.3623
and 4.7:.."651. from a mile ts-‘est-not’tlt-ss-‘est of (iakoe village. and from the forest edge
along the Kimakia river respectively.

Specimen 4.I_.~"ofi3 contains a few bytoss-‘nite insets. and in a thin section ot' specimen
Ham} small cubes of iron ore tend to occur in glomeroporphyritic groups. .‘specimcn
43,5662 was collected half a mile south of (Jithambo. and specimen 43:66.1 half a mile
west of Kiltome. In the lava fragments of an agglomerate 43,665. collected half a
mile south—east of lriaini school. numerous felspar laths are grouped around rare olivine
microphenocrysls.

The. most common rock type forming part of the Sartima Series and the [.aikipian
Lavas is olivine basalt. 'l'ypical examples are specimens 4t till. from near Narugutu
market. and 4356!“ mentioned above. The olit-ine basalts arc non-porphyrilic and rarely
vesicular. They consist of olivine. showing alteration to iddingsite and hmslingite. with
pyrmtene. l'elspar prisms. and opaque iron ores. l’yrox‘enes‘ and olisines. in almost equal
proportions. comprise the bulk of the microphcnmrysts. The pyroxene-s are usually
augite but rare titanaugitc and pieeonite were recognized in specimens Hell. 43365.1
and 435665. Labradorite is common in most specimens though both antlesine and by-
toWnite are sometimes present. The groundniass is composed largely of olivine and
pyroxene. grains with abundant iron ore cubes. Interstitial alteration products “ere
recognized. including pseudtrisotropic or isotropic brownish palagonite. and an olivine-
green. greenish hroon antigorite were identified in specimens 4%. 642 and 43, 672. Speci—
men 41,964]. was collected hall' a mile north-West ol' h'lakomholti and specimen 435673.
a similar distance south of Kairuthi.

A single specimen. 43,5649 from to o miles WNW ot‘ (iotakain-i. is classified as a
mugcaritc. Shackclton's (19-15. p. I4) description tit mugearites from the Nyeri area
applies equally well to this rock from the Kijahe area. In the hand-specimen the rock
is slightly fissile and dark grey to black, with a characteristic light grey weathered zone
about 5 mms. thick beneath a brown iron-rich skin. In a thin section. rare phenocrysts
up to (i mms. in length of a sodic plagioclase. some of which is oligoclasc. and ortho-
clase are to he seen. The mugeai‘ite is cliaraclerired by the presence of sodic plagioclas‘e.
orthoclase. and by its trachytic texture. Fragments of pyroxene. chlorite and iron ore
are also present.

In specimen 43.9663. a lt‘dCllY‘ttildUhllc. locality already mentioned above. the olivines
and pyroxene; are dillicult to distinguish owing to alteration products. including idcling-
site and serpentine.

A basalt specimen 43,3664. collected from a bomb-crater l_—'._ miles l'fi of Mazuri
caused during. a bombing raid on Mau Matt terrorists. contains analcite and is con-
sit‘lered as an analcite basalt. Specimen 43,:‘665. from Thunguri. also contains some
analcite in the groundmass.
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In the Kijabe area, the upper boundary of the Sattima Series and Laikipian Lavas
group is considered to be either the top of the building stone trachyte (P111) or the top
of the pyroclastic formation (Pit) with intercaiated basalt which in the “CST. of the
area is overlain in places by a welded tuft (Pitt). this welded tuft separates the two
pyroelastic rock horizons (Flt: and Pit).

3. The Kijabe-type Basalts
These were. described by Shand tl‘.)37. pp. Edi-loin. and later Shackleton (1945.

p. 16} t‘omtd similar rocks in the Nyeri area. It is now believed that the Kijabe basalt
is not contemporaneous with the Simbarzt basalts as Shackelton (lg-15. p. '2) thought.
nor with the Maltindu river basalt in the Naivasha area as Thompson and Dodson
(1963. p. 34! considered. Thompson and Dodson assigned a probable lower Pleistocene
age to the Mahindu basalt. l'ound beneath a series of pyroclastic rocks and stibaqtieous
sediments, the youngest. of which is of 1t't-Iidtlle Pleistocene age. During the present survey
the basalts of Kijabe hill were found overlying trachytes intercalated in this same series
of pyroclasties and sediments. It is considered. therefore. that the Kijahc basalt is
younger than the Mahindu basalt and post-dates the faulting in this part of the Kijabe
area. No basalts were found associated with pyroclastie rocks on the scarps of Higgins’
farm five miles north of Kijabe ttmrnship. nor were. they seen overlying sediments
bearing pseudo-Stitlbay artifacts on the Kinangop. The presence 01 a now ill-defined
crater at. the summit of Kijabe hill also suggests that the Kijalie basalts are younger
than the Simbara or Mzihindu basalts.

Three specimens of basalt 43 "5-12 collected from the summit ot' Kijabe hill. 43 ."554
and 435‘569—sh0w a high degree of vesicularity. The vesicles. particularly in specimen
43,554 from a cutting on the old railway line about one mite WNW of Kijahe town-
ship, contain zeolitie minerals. I-‘urplish brown titanaugite is the common pyroxene in
the groundmass. while radiating clusters of felspar and pyroxenes are abundant in
specimen 4355.69. which was collected from the south—Western slopes of Kijabe hill
about a mile from the beacon.

An analysis of Kijabe basalt given by Shand (W37. p. 166) is quoted below:—
Analysis of Kijabc basalt

o

Si()2 46-74
$1303 18‘88
F1230 3 3-1 1 Nor-r7:
FCC) 7-15 or 10-01
N-lgO 3-16 ab 28-82
(‘30 9-30 an Ell-5.2
NagO 4-17 ne 3-69
K30 1-67 di 7-5.8
H320 0-63 01 8-08
H30~ 1-07 mt 4-41
(I); 0-16 il 4-56
TiOg 2-44 an 3-25
P20; 1'29 (fad); 3'31]
F 0-1 1
3-a 018
Less 0 for F {1-05

'l'oTAL . . 100-01

Analyst: S. .1. Shand.

4. 'l‘rachytic rocks of the Younger Aberdare Vents
Two small eroded volcanic vents. forming rounded hills at Fort \Varwick in the.

forest reserve, and at Karima hill in the Nyeri district. appear to be composed of
trachyte and mugearite. In a thin section of specimen 43.3655 (from Fort \‘v’arwicki. the
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felspars exhibit fiuxion structure and are mostly oligoclase and sanidine. Small clusters
and shreds ot' green, sometimes slightly pleochroic aegirine-augite. rarely greater than

.2 mm. in length. are associated with the [elspars in the groundmass. Sphene is quite
common and there are many small olivine grains some. of which are considerably
altered to iddingsite. Opaque iron ore minerals are fairly common. several occur as
microphenocrysts. and there is some cblorite. This rock is classified as a mugearite.

A thin section of 43.567? t'l‘rom Karima'l reveals only rare olivine. but contains
epidote. sphene and less iron ore. The fresh t‘elspars. mostly sanidine with albite and
oligioclase. exhibit good trachytic texture and the rock is classified as a trachyte.

A rock collected from a small hill at Fort Lancaster. probably another remnant
volcanic vent. is an olivine basalt (specimen 43:"ofittt.

TWo more rock samples from old volcanic vents on the Kinangop are represented
by specimens 43;" (.103 and 43,9607. The first specimen was collected on Reynard's farm
on the northern boundary. and the second from just south of the Kitiri river. These
rocks, which are weathered. appear to be trachytcs. specimen 43‘6“? probably repre-
senting very pumice-nus lava. There is much opaque material in thin sections. and the
microphenocrysts include. strongly pleochroie orange-brmvn biotite. The weathered
felspars. probably sanidine. are fluxionally arranged. and the vesicularity of the rock
has not altered the texture. There is a small amount of possible analcite in both thin
sections. and in specimen 43;“)? a brown isotropic mineral is probably palagonite.

5. Pleistocene and Holocene sediments
lhompsun and Dodson {1963. p, 39‘) considered. partly on archaeological grounds.

that certain sediments intercalated in pyt'oclastics below a prominent band of welded toll
in the Naivasha area, were deposited in lower Middle Pleistocene (Kamasian Fluvial}
times. These sediments. composed mainly of pyroclastic material though some were
deposited subaqueously. are exposed both in the scarps on the eastern flank of the Rift
Valley and in the Njorowa gorge. Comparable sediments were not observed in the
scarps forming the western edge of the Kinangop platform in the Kijabe area. but soft
agglomerates and ashy beds seen in the scarps near the Kerr and Knight farm-houses
may be the equivalent.

Coarse pumice and rubble beds in a railway cutting about one mile.- west of Kijahe
station are probably also representative of Kamasian deposits.

Small faults in the Rift \-"alley floor on Mt. Margaret Estate. have exposed light-
coloured lacustrine sediments which resemble certain Kamasian rocks exposed in the
Njorowa gorge. and are accordingly believed to be of Kamasian age. The lake-beds
on this Estate are exposed in a searp about 15 feet high. and the agglomeratic material
of which they are composed is fairly well compacted and remarkably uniform, Oyerlying
these beds uncont‘ormably are. lacustrine sediments about 10 feet thick and composed
of grey pumiceous material deposited in erosion hollows. probably formed during the
Gamblian pluvial period. Sediments probably deposited during the interpluvial between
the Kanjeran and Gamblian pluvial periods. are represented by a thin bed of red
heterogeneous. clay-like pumiceous material below the grey lake beds. The sequence
Is:——

Approximate
Sediments Pmpused thickness-

Ch’mrltic Stage (in fee!)

Grey pumice lake—beds . . . . Gamblian [0
Red clayey pumiceous beds . . lnterpluvial 3
Uneonformity '3 . . . . . . Kanjeran "
Yellow compact agglomeratie beds Kamasian 15

More extensive lacustrine beds including thielt diatomites at Kichero (Gichcrul on
the east side of Kedong Valley. illustrated by Sikes [1926. between pp. 396 and 397')
occur south of the present area,
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Sediments in which pseudo-Stillbay artifacts have been found accumulated locally
during the Kanjeran pluvial on the Kinangop. Such sediments, which are light coloured
and mainly composed of pyroelastie material, can be. seen to have been deposited on a
greenish grey welded tall at several exposures along the edge of the Kinangop platform.
The welded t'uf’f is believed to mark. the close ol.’ the Kamasian pluvial period.

‘ At Durie‘s site, Shackleton (1955, 3. Zol) noted that. laterites “pass smoothly, on a
5'” slope. over the edge (of the Kinangop), overstepping successive beds of the trachytic
tuft beneath”. During the present survey. the following succession was noted in this
v1c1n1ty-

Approximate
thick new;
(in file!)

Light grey silty soil. probably a recent. ash . . . . Holocene 2 4
Drab, pumiceous silty beds with laterite pebbles. . l K' .1 ' _
Nodular latcritc with calerete nodules f ”WW“ up to 4

Light brown to drab agglomerate . . . . . . l 5 10
Greenish—grey trachytc.hig|1ly 1vesicular .. .. ‘ Kamasian lO-— [5
Buff agglomerate (base not exposed) l t it ]5—_—_
lhe. nodular latetite. wilt eh varies hunt a tear inches to about tour .t'cet in thickness.

overlaps the vesicular lrachytc- onto the. undeilying buff agglomeratc. l’seudo—Stillbay
artifacts like those found in lateritic deposits at several archaeological sites elsewhere
on the Kinangop. are also found in the nodular laterite at Durie's site. In the writer‘s
opinion these deposits represent an old lZi-lLJI'll-KL‘d soil. which rested unconforn'iably on
the traehyte, welded tuft, Kamasian sediments and pyroclastie rocks on the Kinango-p
At Wethcrall’s site. where. the Naivasha—Njahini road reaches the Kinangop platform.
similar deposits have yielded pseudo—Stillbay artifacts. Cole {1954. p. lot} states that
.l'iaurestnith artifacts have also been found in the same horiron on the Kinnngop though
not at Wctherall’s site. the pscudo—Stillbay and Fauresmith cultures being penccon-
temporaneous in late Kanjerun times. Shackleton {1945, p. 5) noted that artifacts of the
Fauresmith culture {which was developed between the upper Middle. Pleistocene and
early Upper Pleistocene) were found in red and pale Iatcritic earths in the Nycri area.
Artifacts and numerous fragments of obsidian are still being found in the red soils in
Kikuyuland in the 'Kijahe area

Undifferentiated grey to bull ashes and pumice beds in the south-western part of.
the Kijabe area are considered to be Upper Pleistocene to Holocene. in age.

The larger of the pumice beds about Kijabc. hill, some of which are. quarried for
building material. are. probably of Holocene age. and are composed of ejectamenta
from Longonot. A typical section of the pumice. beds exposed in an old quarry beside
the road leading to the Kinangop is recorded below. This road leaves the main tarmac
road about. two miles north of Lougonot station.

Approximate
I thickness

Description (in fee! and
in chest

Reddish-brown scoriaceous and pumiceous ashes. (individual fragments
up to 4 inches across) . . .. . . .. .. .. .. 50

Light grye tine pumice ash . . . . . . . . . . . . 9
Drab pumiceous ashes calcareous 111 paits . . . . , . . . 4-0
Grey tine pumice ash .. . . . . . . 1 6
Grey coarse pumice showing graded bedding . . . . . . . . 6
Yellow oehteous pumice with laxa tragmcnts . . . . . . 8
Grey pumice with many lava fragments [tracl1yte}. some up to 1 foot at

base of exposure . . . . .. .. .. .. . . 12-0

The pumiceous beds in this section dip eastwards at 6'".
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'lhe ptm-ttery light grey pttmiceous ash found over much of the \t'heatlands of the
Kinangop. eras deposited in post-Kanjeran times. possibly in the Holocene. and may be
equivalent in age with the pumice eruptions derived from Longonot. It has not been
differentiated on the map. At Sisiun on the edge of the Kinangop. coarse pumice
fragments up to half an inch across are common in the soil. These ash eruptions do
not appear to have extended far into the Kikuyu special area or to have been deposited
there and subsequently removed by erosion. because typical red soils are found in the
greater part of the reserve.

'I'ravertinc has been deposited from springs issuing at the. foot of the scarp on the
western edge of the Kinangop plain. and on the Mara Ngishu estate a travertine deposit
was found to be about tut] feet thick (Baker. WW). These travertinc occurrences. which
are probably of upper Pleistocene. age are dealt with in more detail later in this report.

Black soils. including black-cotton types occur in regions of poor drainages and
snnmps. a. typical esample occurring south of (jachichi. Along the rivers. particularly
in the Nyeri and l-ort Hall districts where the rivers flow in aide valleys. black soils are
frequently encountered.

VI—S'J‘RUC'I'URE

t~‘rmits. The Sattima fault is the major fault in the Kijabc area tset- Fig. 3'] and
represents a continuation of the Rift fault mapped by Shackleton in the N_\cri area. Its
total length in this region is about 70 miles. 25 miles in the Kijabe area and 45 miles in
the Nyeri area: it forms one of the eastern boundary faults of the Gregory Rift Valley.
The. maximum displacement along the Sattima fault in the Kijabe. area is in the region
of 3.000 feet. The majority of faults connected nith and situated nearer the Rift Valley
are shorter in length than the Sattima fault. and quickly die out in either direction.

The southern continuation of the Sattima fault described by Shackleton (1945.
p. [0}. forms the scarp to the east of the North Kinangop and cleaves the mountainous
region. liey's Peak (Kiamweril. and the lsanga ridge ("l'ulagaL represent the don-nthrotv
western side of the fault. whereas Niandartm'a and the lilepliant occur on the upthron
side. Branching of the Fiattima fault in the Nteri area and the attitude of the rocks
between the branches suggested to Shackleton top. cit.. p. to that the fault is inclined
westwards, indicating that it is normal and tensional. Although it was not established
that the branch of the Sattimtt fault continues into the Kijabe. area, some. features were
observed which may support HIiacl-zloton‘s conclusion on the nature of the fault.

Shackleton top. cit.. p. 3| t. shmved that it is untenable that the age of the Sattima
fattlt belongs " to an earlier phase {of faulting] than the Kinangop faults". As the
intense phase of faulting along the western edge. of the Kinangop is now considered to
he pre-Kanjeran. probably during the second inter-pluvial. the Sattima fault must be
ascribed to a Middle Pleistocene age.

Another fault on the eastern slopes of Niandaran-‘a separating it from the Twelve
Apostles, has dim-'nlhrtm-n the Simbara agglomerates to the east; thus the Niandarawa
peak is a burst. It is judged that the dip of the fault is about 70‘ east.

In the south-Western part of the area grid faulting is intense. cg. near Sisiun. Grid
faultn occurs when two parallel intersecting faults produce rectangular or near-
rectangular fault-blocks resembling railway station platforms. The faults on the
Kinangop do not represent great. movements whereas those flanking the Rift Valley.
although not of the same magnitude as the Sattima fault. are nevertheless spectacular.
probably on account of the narrowness of the resulting fault-blocks.
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In the vicinity of." Sisiun the young pumice eruptions have. covered over the fault—
scarps. particularly in the vicinity of the Lnngunot-Kinangup mad. so they now form
less spectacular features.
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'l he general trend ol‘ the faults in the. Kijuhe. area particularly those thinking the
Rit't Valley is NN\N"--SSH. ulthnngh several diverge nutnhly from that direction. In
the vicinity of Kijahc. tt'nvnship the trend of the closely spaced faults is more nnrth—
West
present.

south-east. although numerous ernss-fuults. generally with smull thruws. are also

the. general NNW-SSH Fault—trend occurs in the oldest reeks exposed in this section
nl‘ the Ril‘t. Valley and ull'eets the. pnrphyt‘itie tt‘tl-L‘hytcs at the bases of the Rift Valley
searps. NNW-SSE-tt'ending faults are perhaps the oldest that have all‘eeted this part of
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the Rift Valley-1 Younger faults alt'eeting the traehy-tes along the southern boundary of
the Kiiabe area. have an almost north-south trend. It is believed the north~sottth faults
have had the dice! ol‘ dropping tlUt the finer-grained trachy'tes and phonolites in
relation to the porphyritie traeh'y'te. so that the porphyritic trachyte forms the lowest
bench near Kijabe. which is not what would have been expected. X-lovement of this.
type is supported by evidence ot‘ the talus—tilled valleys on the scarp above the railway-
Iine south or Kijabe. Ill-sorted depoSitS of lava boulders and soil can be observed in
railuay' eultings in “but are believed to have been former valleys incised into the scarp.
probably in late Pleistocene times. As the present day searps are too steep to allow the
accumulation of debris in this fashion. it is deduced that previously. when the gradient
of the ancient \vatercourses was less steep. deposition exceeded erosion allowing talus to
accumulate in the valleys. Subsequent movement along the same faultvlines has no“
exposed these old channels.

Kinangop sediments deposited during,r the Kanjeran pluvial have also been faulted.
as well as deposits ol‘ probable Kamasian age in the sottth-vy-estern corner of the Kijabe
area Movements on these faults rarely exceeded 20 feet.

Probable Holoecne faults have very small throws. rarely exceeding a ten feet.
These minor structures occur in the unconsolidated pumieeous ashes around Kijabe hill.
but some ot‘ the best examples can be seen in the Naivasha area about a mile north of
longonot.

Minor Fate's.- .-‘\lthough the overall slope of the pyroelastic roc's in the Kikuyu
special area is probably about 2 east. the few localities \v here measurements could
be taken seem to indicate exactly the opposite dip. lisposurcs of py-‘roelastte rocks in
the river courses are rare and eontined mainly to the harder bands forming waterfalls.
Most dip readings were obtained in the vicinity of the Chanfa river where the ditl‘erent
beds are more clearly seen. 'l'aLen all together dip measurements suggest a Slight
anticlinal structure in the extreme south—eastern corner. the axis probably trending
nearly north—south.

VII—MINERAL DEPOSITS
l. Clays

'lhere are a great variety of clays in the Krjahe area but ten have been put to
much practical use ewept at the site of the Sasumua dam.

The Sasumua clay from the dam-site and tlanks oi the Sasumua river nearby was
investigated by R. H. S. Robertson tTerzaghi. 1958. p. 376} and on analysis found to
have the following modal :- --

Halloysite . . .. SH-‘J
Kaolinite 3-9
(iihhsite .. .. .. 9-1
“Geothite” , . . . . . 15-9
Quartz. .. .. . . . , 614
Other constituents . . . . 53

The halloysite crystals consist of tubes txith a length of about {tin and an external
diameter of about t).tl8.u. The "goethite" (iron hydroxide) particles 1were said to be too
small to be measured. Though only three representative samples of Sasumna clay have
been investigated. the data given by 'l'erzaghi makes it fairly certain that a large portion
of the clay consists of halloysite and :1 considerable portion hydrated iron oxide.

'l'erzaghi (op. cil.. p. 3091 stated "the major portion of the dam consists of the
products of tropical Weathering ot' basaltic lav-as. tutis and breceias. The clay content
of these residual soils and their plastic limits are abnormally high. and the dry density
at optimum moisture content is abnormally iovv, 'l he unusual properties of the soih



29

gave rise to doubts as to whether the soils could be. usad safety as a constructional
material for the bulk of an earth dam". The results of the mineralogical and physical
investigations, however, showed that the abnormal properties were assets and that the
material could be safely used for dam construction.

Coloured clays are common in the area but most are of very local extent. Weather-
ing of the basalts and basaltic agglomerates. chieflyr those belonging to the Simbara
Series, frequently produces blue. red and cream-coloured clays, the pvroclastic rocks
weathering into a variety of coloured clays.

[it I‘Mfi Dr. W. Pulfrev paid several visits to a portion of the Kikuyu forest
reserve north of Kijabe station and township. on which P. E. Anderson proposed to
burn bricks. The clays from this area were found to be suitable for the manufacture
of bricks and tiles, but of a qualitv inferior to the generally accepted standard in Britain
and elsewhere. Certain bands of the clays were found to be alkaline and unsuitable. but
Palfrey “945.) estimated that some Litttltitlt't short tons of usable clay were present in
the concession area.

Brick-clays on I. W. Ethcrington's farm on the Kinangop were also investigated
by Pullrev. in 1948. He considered that these clavs were derived from lacustrinc
deposits. and suggested an intensive pitting and sampling programme.

In an unpublished departmental report Pulfrev {1957'} stated that chippings from a
bore—hole drilled at the Kerita spring. at depths of between 10 and 2ft feet were much
kaolinized but in a road cutting about 100 yards south of the bore-hole little whitening
by kaolinimtion was evident. Pull'rev believed that the tonnage of kaolin is likely to be
small, as this eta}- probablv only occurs in the immediate vicinity of the spring.

'2. Building-stone and Sand
Ample. quantities of building-stone exist in most parts of the Kijabe area except

in parts of the. Fort Hall and Nveri districts. lnduralcd tolls and agglomcratcs form
the main source of supply. although two quarries were seen where scoriaceous and
vesicular lava were worked: one on Rex Higgins‘ farm and the other on Duric's farm
on the. Kinztngop. Specimens of these lavas, 43,-" 5-19 and 4355?: have already been
described to. 19'].

Quarries in the. traehytic tutls within the Kikuyu special area are rarely worked
economically. the. rock faces becoming smothered with rock waste as a result of trim-
nt-‘ng the cstractcti stone. Weathering has frequently produced a thick overburden of
red soil. or a meant-coloured sometimes yellowish decomposed material. which “hen
more than about six feet thick generally renders the extraction of good building—stone
uneconomical. l-Iard stone and stone liable to etllorescence of sodic salts are not favoured
bv buyers. The limited outcrops of m-‘roclastic rocks in the t'eri district have. made
it necessary to quarry building-stone where the overburden is often thick. 0n the
southern banks of the Guru river alonur the extreme northern edge of the area. a quarry
in tutts is situated about a mile north-east of Kaeere. where a quarry face exposes rock
'30 feet thick beneath an overburden of about 44 feet. 'I he section csposcd Es:—

. l_.I'.FJUl'E:’.\‘i’-i'?iflft'
If; tel; mats
(in Inert

Brown and red soil .. . . . . . . .. .. . . L‘_ It)
Bluish. purple and drab-coloured weathered basalt and soil . , l5
B|t3cks ot~ basalt .. .. .. .. .. .. ._ c. 4
Yellowisli brown soil .. .. .. .. .. .. .. 15
Grey I‘nottlcd yellow course to” . . . . . . . . . . 311

Just south of the Kijabe area near the old escarpment railway. station. a quarry in
trachvte correlated with the. Jimuru Tracht'tc is being worked for building-stone. Other
outcrops of this tracht'tc within the Kijabc area could be worked if necessary
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in Appendix 4 of the Development. Committee Report in 1946. it was stated (p. 55}
with regard to sand that “there is little likelihood that any district. {in Kenya) will experi-
ence a shortage.” but in the vicinity of Kijabe sand was considered to be available only
in limited quantities (p. 64). Reference was also made to building-stone of inferior
quality also available near Kijabe. and it was estimated that sullicient quantities exist
for the present-day and foreseeable future. needs. Dealing with recommendations for
increasing the supply and improving the quality of local building materials. the Develop-
ment Committee suggested that. ellorls were required to increase the. number of skilled
stone-dressers by (a) improved quarry conditions and. (hi improved training of stone-
dressers.

Where specifications are. not exacting. sands for building purposes are available in
valleys throughout most of the Kijabe area. 'l‘csts carried out in 1946 on typical non—
quartzose volcanic sands collected by A. Huddleston from S. J. O. Armstrong's farm.
Naivasba. revealed that content mixtures containing these sands did not. have the tensile
strengths required by the British Standard Specification. Near Kijabe hill volcanic
ashes are plentiful which cculd serve in a limited way as building sand while. in the
Kikuyu special area. river sands although not plentiful. are probably sutlicient [or
present-day needs. No extensive deposits of quartz sands occur within this area.

3. Pumice
Pumice is widespread throughout. the western part of the Kijabe area particularly

north of and near to Kijabe hill. J. Walsh (ll)??? and 1958] in unpublished departmental
reports. estimated at least Strtltltl cubic yards of pumice in a quarry covering some
50 acres. situated almost on the western boundary ot' the Kijabe area about a mile
north of Longonot station. Similar deposits are located near the longnnot-Njabini
road between Longunut station and the. edge ol' the Kinungop plateau. but because ol'
overburden detailed investigation is required on the quality of pumice available and
the possibility of its economic extraction. On the north-western and western flanks of
Kijabe hill pumice was observed but it is doubtful if the quality is good. Other Occur-
rences were seen on the Rift \-"a|ley t'luor between Kijabe hill and near the Kijabe—Narok
road, but the pumice is contaminated with fine volcanic dust and ash.

4. Limestone
In ltlclll~ Dr. Vi". l-‘ulfrey investigated a deposit of tutti limestone on Marshall's farm

“(llenleedle’fi at the foot of the Kinangop scarp. and concluded that it was formed by
precipitation from a. spring. probably in {Upper} Pleistocene titties. This limestone is
now being removed by a stream from a. spring that emerges east of the limestone
occurrence. The limestone deposit extends about 50 yards. thins rapidly towards the
edges and appears to be thickest. nearest. the scalp where. a maximum thickness of about
nine feet has been reported.

An analysis of the limestone made in i949 follows:—
SiO-g .. .. .. .. 2-3.9
Alg .. .. .. .. l'53
F6303 .. .. .. .. l‘l9
MgO . . . . . . . . 0-08
CaO . . . . . . . _ Slit-9t]
H30 .. .. .. .. [l-Hl
'l'iOg .. .. .. ., 0-]:
Loss on ignition . . . . . . 42-41}

TOTAL . . . . 9.941

Analyst: East African Industrial Research Board.
Pulfrey stated that the only commercial value of the deposit would be as limestone [for
grinding for agricultural purposes) or by burning for lime for agricultural and building
purposes. but limited reserves prevents exploitations on a large scale.
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Another travertine deposit on the Mara Ngishu estate was reported on in 1959 by
hy B. H. Baker. '1 his deposit occurs on the. north bank of the Karati river at the base
of the searp on the western edge of the. Kinangop plain. It is exposed in a tell“ above
the river. tlte bottom of the deposit being a few feet above the river-bed (Fig. 4). Baker
stated that the deposit "is in the form of an inclined plate of calcareous travertine
deposited by springs which originally issued from the cliti’ near the eastern edge of the
deposit“. ”the travertine. Baker added is “a locally cayernous travertine containing
localized narrow hands ol‘ hreecia. . . The travertine thins rapidly downstream (west-
wards) and passes laterally into cemented limestone grit and conglomerate incorporating
\ariahle amounts of yolcanie detritus Although the northern and north-eastern margins
of the deposit are not well exposed. the main hody of limestone along the Karati riyer
is seen to he up to tit} feet thick and it] feet wide. Baker estimated that there is a
minimum ol‘ about 30.0““ short tons of limestone and considers that. if the deposit
maintains its width and thickness over the “hole. exposed area. as much as Ztltltlttlt
short tons may be present. He also added that II is ol‘ sutcient purity for conversion
to agricultural lime.

5. Pigments

For many years trading in red ochre was carried on between the Kikuyu and Masai.
the ochre heiug obtained from hilt-sides in the Kikuyu special area. During the course
of the survey three localities were seen where red ochre “as being.r escayated in small
quantities hy Kikuyu: lot about. half-a-milc south of Githamho village. [ht near lchichi
\illagc and {it near h-lttcharage village.

“I P. Home is ho csamined a sample reported as follows:
It} intensity not so good as in standard.
[2) 'l'one lighter than standard.
t3} ('oycring potter not so good as in standard.

lhc standard used “as red iron oxide bought locally In l‘J-l-t Dr. \V. Pull—re} cr.ttcall}'
tested samples of ochrcs from various localities in Kenya and found they were interior
to ochrcs l'rom other parts or the world. the ochres produced tor testtng at that time
were im-‘ariahly low in iron oxide (lie 0.} and their phtsical properties such as tinting
strength. llltlll'lg and entering potter “ere poor. 'lhcir ozl absorption percentage was
also low. It is doubtful if the pigments found during the course or the present sttt'\'e_\'
could he utilized for anything more than colour \‘t'ztsl‘tcs on buildings.

Because ol‘ the grouping of the Kikuyu into yillagcs and the resultant competition
hcttycen them it] decorating their huts. sctcral clays and pigments hate been used to
colour the mud walls ol' their houses; hrotsn. -.'l'CCtlll, hluc .tnd purplish hlttc colours
have been ohtaincd hy- thc ."tppliczttton ol‘ dillcrcnt clays. Route ol' these class canic trom
the. pyroclastic rocks in the Kiamhtt district. hut all the red ochrcs were obtained from
hasaltic :iyglonterates and layas in the hut Hall and Met": districts.

(1. Road-metal and Ballast
'l he lt‘nchytes. phonoliles and hasttlts exposed in the warps along: the cast flank of

the Rift Valley have hccu used in a limited way for road—metal and tor railway hallast.
Roads in the l‘orcst and in the Kikuyu special area are gent-tall} unntctallcd. hot n here
utctalling has hccn carried out it has generally hccn undertaken tlslt‘lt! material derived
hour the pyroclastic rocks. 'I he hasalt lions in thc Kijahc area are a source ol' suitahlc
road-metal: stone. from Karitua hill sltottltl he particularly useful.

In .J‘tt‘pcudis 4 ol' the I‘F-lh Dculoputcnt ( ottmttllcc Report on building. materials.
ll ‘~‘.It‘\' stated tit. 55!. that the resources ol' hard rock suitahlc l‘or hallast are c\tcttst\c
and usually situated within practical distance ol' the consuming localities. Neat K:_i:thc
the committee stated that hard stone suitahle l‘or hallast is :oatlahlc sstthin li\c utilcs oi
Kiiahc. (.htarrics opened up since l‘Mt't haw csplottcd rock hoth I‘or haiimt .‘tm‘l
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building-stone. A ballast and road—meta] quarry about one mile north of Longonot
station just. beyond the limit of the- Kijabe area. has been worked for several years, and
about a mile eastwards there are several smaller building—stone quarries.

7. Natural Gas
The presence of a “soda" spring about 2} miles north of the Kerita Forest station

(Fig. 5) had been knots-'11 for some.- time. but it was not until 1057 that serious investiga-
tion into its nature began after carbon dioxide was detected in a small sample of gas
collected by A. G. Richardson of the Richardson Drilling Cuttipztn}. who brought the
sample to the Mines and ('ieological Illetutrtment. A larger sanmle of gas collected by
the. author in August 195? was analysed by the East African industrial Research
Organization. Nairobi. with the iollouing result'.»

('urhon dioxide {C(33) . . . . 98-00
Combustibles [Cl 541’} . . . , l-tit)
inert gases .. . . .. 1'00

'l'oTAi . . . . . 100-00

Analyst: ti [7. Dean.
Richardson \N‘IL'H'lsilll‘L'. iii partnership with Vt". 1-. K. .\-1orson_ sank a bore—hole to 33.4 feet
near the. spring litter in the year and non-precious minerals lode location 3ft “its
pegged around the bore-hole on the lttth l--'ebi'tiarj.-' WSR. Rfchztrdson reported that a
gusher of carbon dioxide was shock at 330 feet in lavas. the gas blotting-till to :1
height. of about 30 feet. An analysis of a sample ot‘ this gas sent to the. Government
Chemist, London, showed:

Carbon dioxide 97-3
Oxygen .. .. .. ,. (l2
ll},-'drocarhons, as methane . . l‘l
Helium ., .. .. .. "“
Argon and other inert gases . . (ft-it?
Nitrogen thy dill‘eretieei . . 0-80

loTAt. . . . . . . 9‘9-9‘)

\'oi t|=2'lccl:d —j.ii'ohr:'~l) ..-. ti':‘.1'l "

Analyst: R. C Hftrduick
Dr. W'. Pull‘rcy (“153] who visited the bore-bride. surmested that the gas at lower levels
passes up a fault-plane “but is deflected by" clay gouge before reaching the surface into
the lavas struck in the horc-hole“. Such a deflection would account for the fact that
the spring lies about .‘t quarter 01' a mile east of the fault “hi-ch Passes to the west of
Kerita and Karaini hills and donnthron's to the nest.

Although outcrops near the fault are rare and only a thick cover ot‘ soil and
decomposed rock is exposed in the mtarby road cuttings. the country rock is believed to
be. tull’s. The first it] to 7!) feet. or" rock struck in the gas bore-hole were nyroclastic.
beneath which trachytic and vesicular lavas nere present. The fault associated with the
soda spring was intersected by hore-‘hole (' 2421*, in which cold water and [)1‘ttbt1bl}"
carbon dioxide gas were also encountered. Palfrey believed that the high proportion or
silica and phosphates revealed in the anaitsis ot‘ the water from the spring [see p. 1":
suggests “that the gas is juvenile. and is perhaps derived from alkaline or cur-homunc-
intrusions rathcr than from the baking of limestones buried by the volcanics".

The additional information that tollon-s has been compiled by Dr. N. .l. Guest
from Departmental records up to the end of March. 1962. Prospecting work and a
certain amount. of drilling contintied after 1937'. and in March and April 19(t a third
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bore-hole was drilled to 310 feet. In the driller's log it was recorded that a little “1!l
was blown up by gas which evetttually petered out". Dr. W. Pult'rey reported on
another Visit on the 26th October 1960 when the original bore—hole No. l and bore‘hole
No. 3. were capped, both recording a gas pressure. of 25 lb..-"sq. inch. The drilling rig
had then returned to bore-hole 2 which was blowing off gas at an unknown pressure.
Difficulties in maintaining gas pressure were still being experienced and the position
:it that time was summarized by Dr. Pult're-y thus:-

“The original pressure in hore—hole l was about 40 lb.,-'sq. in. and tor some
months the gas was used to run an engine. When bore-hole 2 was stink it did not
all-eel the pressure at. hore-hole l but it could not itSelf he controllcd owing to
lateral leaks. and when an attempt was made. to plug,r it lateral leakage increased
considerably and caused cratering around the. hole. Bore-hole 3 was then begun
and gas obtained. apparently at about 4t) lb.,-'sq. in. though the emission of gas
was pulsating. \N-"hen an attempt was made to re-open bore—hole 2 the pressure at
bore-hole l and 3 dropped to about ltl lb.;' sq. in. and has only built up to 25 1b.}
sq. in. slowly over a few weeks. It is also reported that the emission of gas bubbles
from the spring has considerably diminished."

Dr. l’tilt'rejt- recommended that bore—hole II should he re—drilled and eased almost
to the gas horizon. and further advice was given on seseral occasions as drilling
p rogrosSed .

Subsequent drilling work in all bore—holes which involved reaming. deepenintr. and
easing. resulted in an increased volume of :as. particularly from T‘x'o. 1 hole. so that at
the Lllst December I960 the state ot' the three bore-holes W'ilSi‘"

Bore-hole l Bore-hole 3 Bore—[mic 3
Ui’i'tl [If-vet l (fee!)

Collar height (zest) .. .. . . . . 8.335 8.41!) 830?:
Depth of ht‘n‘o-hole , . . . . . . . 325 3th) 310
Depth at which gas appears . . . . . . 230 3tlt‘i 290
Gas pressure. lb. sq, in. . . . . . . . . 22 44 3t)

Alter gas pressure had huiit up again. the hotilinev ol‘ eas commenced in Mac ltltil
l'rnm bore—hole l and dry ice. was produced experimentally. In the following months
additional machinery was installed in aide to bring the lac-tor}: into full production.

the. non-precious minerals lode location Bil was f"ar'isl'crred to Kagn'e l.!d.. on the
nth [)ctober 195.0. and subsequently. on the ltlth November Wtil. was transferred to
Cartel-cit! tlUtill Ltd.

:‘s'l'f. P. A Wortley was granted lixclusive Prospecting licence l-l: on lst October
l'ilfi'l. covering tire sq. miles. Locatfen 3.51 was situated nithin this Exclusixe Prospect—
ing l icence but was exttluded from the. cited ol' the licence. (t the lli‘ih March Noll.
l‘sclusire Prospecting .icence 1-13 nus transferred to Kagwe Ltd. and rcnened for a
year from the lst October llltill. and For a further year from lst October 12%]. Ros-oiling
t'ront prospecting work so far undertaken on Exclusive Prospecting licence 143. it has
been planned to drill a further sis holes in this licence area up to the end of i904.

Rogue l 1t was granted lisclusfve Prospecting Licence 14—? covering 2.77- so. miles.
lying nest of but contiguous with Exclusive ProSpccting Licence 1-42. from the Is: lulu:
liltitl. and a tirst estensirni ot‘ one year axis grained trom lst .lolt' tam. Prospecting uork
fin this area had resettled the presence ol' carbon dioxide and t1 drilling progt'at‘i‘itt‘ue was
heing planned.

(lit the lith Nos-'eitther 1%! one non-precious minerals lode location (No. ill-2}
"Nwas pegged by Kztgwe |.td.. covering an area around bore-holes .; and "x The location

was transferred to Carbaeid {1961'} Ltd. on the. 30th I'Jecemher I961.



36

Production figures to date are:—

l%l lb.
May to July, Kagwe Ltdl .. _ .. .. .t Slfii‘JS
August to December, Carbacid two!) Ltd, .. 32,923

2|4,8|8

[963
January to ,‘s-“lareh, (Tarbaeid (1961) Ltd. . . . . l05,341
Estimated value at 50 ets. per lb, are, 1961 £5,37’t)

and I962 £2,631

8. Water Supplies

Although there is a good annual rainfall throughout the. greater part of the Kijabe
area and the Kikuyu speeial area and the forest reserve have abundant supplies of
suri'aee water in the t‘orrn ot' perennial streams and some springs. the Kinangop and
Rift Valley must rely lo a large extent tor their Water-supplies on groundwater.

The headwaters of the. larger rivers in the Kijahe area. the Chania. Thika and
h-laragua rise in the r‘tberdare Range, generally near Niandarawa. 'l'he. eatehnients of
these rivers although relatively small. provide good sut‘iaee water supplies for those
areas through which the. river.» flow.

A! the base of the Kinangop searp south of Kijabe station, a group of hot springs
in pyroelastie roelts \vhieh overlie a traehvte flow. are believed to he associated with a
concealed fault.

The t'tilltm-‘ing details deseribe how the ample water supplies olf the C'hania and
Sasuniua rivers haVe been impounded for use by the City of Nairobi.

t'l} 'l'tn: (fit-usl.-\—Ss\stis1t;.-t Stilt-ism

The. ("hania-Hasumua scheme. eoneeived in HMS} has resulted in n-‘ater from the
Hasumua river augmented by water led [tom the (bania river by means of a tunnel.
being impounded in a reservoir formed by the construction of an earth dam on the
Sasutnua river {are lies. t: and 7). The dam. situated at an elevation oli approximately
8.060 feet above sea-level, lies just within the forest reserve about 2.1 miles south-east
ol’ Njahini. The dam wall is about ltit} I'eet high and has an overflow altitude. of
8164.25 feet above sea-level. It impounds anon million gallons of water. and the
reservoir has been designed to maintain a suppiv of four million gallons per day to
Nairobi, The water flows by gravity through a LiH—mile steel pipe—line from the treat-
ment works, situated about halt-a-mile downstream of the dam. to Kabete on the
outskirts of Nairobi. nearly ltltiti feet below dam level. Use of the water began in e150
when the reservoir tilled to earsteilv.

The following eontlitions were laid down by the water .‘portionnteut Board and
the l"isl.1eries set-lion oi” (lame Department tor the abstraetion ol' water from the ("hania
river:

tli No water may be taken when the liow in the river is
about 2.‘7OG,UUO a: lions per day].

ess than 5 eusees (Le.

t3} Water in excess or 5 eusees and up to '39“ eusees may be diverted.
t3] \-’v'ater in excess of '390 eusees must be returned to the ("hania river.
{ill N'iigrating fish (mainly brown trout) must be able to pass Freely up and down

the. (ihania river. but must not swim down the aqueduet and on to the reservoir



37

Prior to the construction of the dam. 34 bore-hole.» were sunk us" part of a geological
investigation undertaken by Dr. E. Parsons who prepared a report on a number of
proposed dam-sites. The depth of most of the bore-holes ranged between 40 and 80 feet.
the deepest being [Ufa feet Some of the cores were referred to Dr. W. l’ull‘rey. (Thief
Geologist of the. Mines and Geological Department \‘n: robs. fol exairiiriati on

Terzttghi (1958,13. 37"1). HILiIL’d [hut Parsonx‘ distinguixhed the follouing principal
zones encountered in the drilling operatitmu-

"A. .An upper ex of decomposed L'ltl}t.3‘v' int-us. with red clays indieating OldSell

Land Surfa»:,es these olten being associated with mils.
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As An intermediate series of massive lavas characterized by numerous inclusions
and often well-jointed.

Bw A lower series of decomposed clayey lavas identical with the uppermost beds.

The zones A... and Pg. appear to represent a unit composed of lava sheets which
were laid down in relatively rapid succession. . . . Each unit is composed of
relatively thin sheets of lava with more or less ditl‘crent petrographic characteristics.

The resulting rock profiie is lenticular and very intricate. In voiean‘c regittts
profiles of this lsind are very common. . . . In some places. scattered at random
over the explored area. the uppermost portion of the weathered part of the older
lava beds (zone It...) consists of highly weathered lava with numerous inclusions of
glass. pumice. and pyrociastic material. Duringr the process of drilling this material
disintegrated completely. Therefore in the boring records it appears under the
name of 'saud‘."

Borehole cores reported on in a letter to the ("Sty Engineer. Nairohi. by Dr.
W. l’ull'rey. were. identified as "tutl‘s". composed largely of volcanic glass with some
pumice. together with fragments of felspar, pyroxene and garnet. etc“ and occasit'utal
lava grains. Pulfrcy stated that the glass and pumice were deposited while in a state of
considerable heat. as a marked amount of welding together of the grains had occurred.

There is no doubt that Parsons confused these welded [oils with lavas. for lavas
were not recognized in the inuncdiate vicinity of the .Jusurnua dam during the course of
survey. nor in the bore—hole cores {which have been retained by the Mines and Gen-
logical Department).

Parsons t'l'er'xaghi. op. cit.. p. 37m. believed “the lava sheets located within a depth
of a hundred feet below the get nd surface originated during two periods of intense
volcanic activity each of which was followed by a long period of inactivity.

During the periods of quiescence the lavas which had been deposited during the
preceding period of volcanic activity were subject to intense surface weathering which
converted the uppermost tens of feet of the strata to residual clay or partly dccorupt‘ised
rock."

[n the absence of good darn-sites for the impounding of water in a large reservoir
on the Chanfa river. the Sasumua site was chosen. Water is diverted by an ingeniously
constructed weir on the ('hania river. through an aqueduct and tunnel into the. Sasumua.
about four miles above the Sasumua dam. The aqueduct is open for most of its 1.300-
foot length. and is only covered where necessary.

Bison. Edington and Fitrgerald (Wig. p. 352]. state that the aqueduct was excavated
chielly in lirm weathered rock. although in places residual clay was encountered. The
vertical sides stood well and no tiinbering was needed; they interpret this as an indication
of the high shear strength of the. material. a fact also mentioned by Terzaghi.

through the ridge separating the Sasumua and ("hernia rivers. the water passes
through a tunnel 1.200 feet long. It was cut “through reddish weathered rock for about
600 feet at the upstream end. and for the remainder through dark coloured friable
crystalline iava or tut?" (Dixon ct al., op. cit.. p. 353.). The crystalline lava referred to
is no doubt the welded tutl.

A reservoir of 1.500 miilion gallons capacity. with a dam wall having a masirnum
height of about 75 feet, is likely to be built in the future about one mile downstream
from the exit to the tunnel. This is She G irwestigated during the Chania-Sasumua
scheme. The head of the reservoir formed by the Sasumua dam which is 2} miles long.
is about hail-a-mile downstream from the G site.
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The catchment area above the Chania diversion dam is only 7%,- square miles in
thick forest, whereas the Sasumua dam catchment. area is 2 l square miles and embraces
part of the Kinangop which is cultivated farmland, Stream gaugings have shown
(Dixon 6! (11., op. cit, p. 347') that on the average the. flow diverted from the Chania
river will account for three—quarters of the yield, and the Sasumua catchment area the
remainder.

(3) BORE-HOLE?»

A total of 69 bore-holes had been drilled in the Kijabc area up to the middle of
1958 (366’ Table 111). They are distributed as follows:—

Lticat't't__1' Number

Rift Valley .. .. .. l7
Kittangtiip . . l . 48
Kikuyu special area . . . . 4

All the. bore-holes in the area, exrrept those in the Kikuyu special area, are. shown
on Fig. 3'. The. line of division between the Kinangop and Rift Valley has been fixed
arbitrarily by the faults immediately to the east of bore-holes C. 946, C 3662, CS 5-49 and
C? 2172. Borehole (I 2138 is included in the aangop group although in many aspects
it may he ennaidercd with bore—holes in the. Rift Valley.
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Fifteen of the sixty—nine bore-holes drilled were unsuccessful although several
others. for example C 1351 and C 204. have low yields by comparison with the rest.
The yield from bore-holes in the Rift Valley is notan variable. Two bore—holes
drilled near the railway south of Kijabe station yield warm water: the water in bore-
hole C 2138 has a temperature of II?" F. white in C 2172 the. temperature is 110'“ F.
Hot water encountered in one of Mr. Rex Higgins‘ bore-holes. C 1503, can barely be
touched, and the writer understands that water struck in bore-hole 53 was also warm.
although the temperature was not recorded. Of interest too is the report that gas issues
from bore—hole (T 2421. the water being noticeably colder than air-temperature. 'l‘his
bore-hole was sited close to a fault whose southerly continuation. as mentioned above.
passes close to the "soda" spring north of Kerita Forest station where water and carbon
dioxide have been recorded.

It is doubtful if there is a general water-table for the Rift Valley within the Kijabe
area: it is believed that separate water-tables of limited extent do exist. and are related
to the faults associated with particular fault-blocks. Although many faults can be
recognized by surface features. it is considered that particularly in the Rift Valley.
faults are. present that have no surface expression. The recent pumice deposits around
.‘s‘isiun have concealed many structural features. and an tlnrevealed complexity of
strttcture may account for some of the anomalies of depth of water table indicated by
bore-hole. data.

Contour—lines have been drawn on Fig. 8 in the parts where a certain amount of
bore-hole data is available and it is believed a water—table may exist. ('ontour-Iines
could not be drawn between bore-holes C 2662. C. 2667 and (‘ 946 for want of informa-
tion. 'l'he results obtained in the two bore-holes Ci 2m: and ('7 2667 indicate. however.
that water in fair quantities may be encountered at. an altitude of about 7mm feet 3:
15.11 feet above sea-level between these two bore-holes.

The proximity of a bore-hole to a fault apparently has an extremely variable effect
on the volume of water yielded. Bore-hole (7 9-16 has a low yield in comparison with
bore-holes (_' 2am: and C 2667. ()n the Kinangop. however. bore—hole (I 2421 produces
water in excess of 50.000 gallons per day which. although a high yield. is not the
greatest recorded in the Kijabc area.

On the Kinangop near Sisiun and north-east of this locality. several bore-holes in
fairly close proximity have extremely variable. yields. In general. production from the
bore-holes near Sisiun are low; (" 22m was a failure. although bore-hole (7 2204 about
half-a-mile north-east yielded 311300 gallons per day. l-‘urther north-east. the apparent
Kinangop water-table occurs at its highest elevatit'in of about ts‘fit'ttt feet above sea-level.
The water—table slopes NNW from 3.500 feet south of Niglttingale's farm. down to
about 7.!)i feet in the vicinity of bore-hole C tau. and east of the high point appears
to drop rapidly from the highest levels revealed by bore-hole (f 703 to the lowest levels
indicated by (' 3-121, where the water-table lies at 3.030 feet above sea-level. '1 be
greatest yields in this part of the area are encountered in the three borc~ho|es (' itlfl.
('7 2-41” and (.' Lilli.

The. major cause of failure. to tind water in bore—holes on the Kinangop. appears
to be that the}; were not drilled sutlicicntly deep. Although the water—table is almost
always depressed. it can be seen from fig. 8 that bore—holes such as (' 103*). tilt and til.)
were not taken deep enough and so failed to reach the water—table.

Only three bore-holes have been drilled in the Kikuyu special area. and these pass
mainly through the basalts and basaltic agglomerates of the ‘iattinta and Sinibara \ierics.
They do not have tlood Yields: in fact. one bore-hole (' 2.102 was a failure while bore—
hole (I Etttlh‘ has a low yield. A fourth bore—hole (' loss with it yield of over 40.01)”
gallons per day. although not drilled within the special area is considered with the other
three. The drillcr's log for this bore—hole records ashes and tuifs throughout“. from
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these meagre data the- outlook for successful water bore—holes in this part of the. Kijabe
area is poor. It is doubtful whether deeper drilling, within the limits of present-day
economic pumping depths. would enhanee the prospects.

rI‘hirty—two t‘tnalyses of water from the Kijahe area are. shown in Table IV. As
expected, the surface waters have on the whole lower alkalinity [hie-attainate}, siliea,
fluoride. total hardness antl total solids yalties. than the grounttwaters. The spring
t-‘aters am "111' to be intermediate between these two. 'l'he analyses for the Sastnntta
riyer indicate. that its waters are generally slightly aeidie, wlte-ret's the (fhania waters
are slightly alkaline. Both rivers have a low lluorine eontent in contrast to the. Tongi—
tongi river with a fluorine. content in eseess of one part per million. This high thtorine
eontent is possibly tltte to contamination of riyer water by hot—springs whieh eontain
3 punt. fluorine on the southern llank ol' the river below the railway-line. The analysis
of the water from the Hasnntua dam is. as espeeletl, almost the same as that ol' the
Hasumtta riyer. Durie‘s well water is alkaline and high in thtorine eontent.

The majority of analyses of water truth the bore-holes indieate high thtorine eon-
tt'nt; While. pH values inttieate hoth aeitl and alkaline. Waters. There appears to he. some
eorresnt‘mtlenee helween alkalinity and fluorine content.
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