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Game is not abundant in the area. although hlltilx are I'aii‘ly eonunou on the Phlllh.while hippo and et‘oeotlile can he seen in the Athi antl Nairobi titers.

Ural/myth The most important titers ate the Nairohi. AIM and 'I'hika. \x'uieh reeeirewater throughout the year l‘rout streams rising further west. on the high ground at the edgeol' the Ril‘t Valley. All the other rivers are intermittent. llowintl. only during times ul' llootl.
('irmm/m{Cu/runs; The whole area is well supplied with roads and ill only limitetl regionsts aeees‘s tlillicult. I’arts ol' the tartuaeatlanu/etl Nairobi- l‘hika and Nittt'tthi-N‘lttlllhll‘uél roatlscross the north-west anti south—nest eorners'. while rail communication is prmitletl h} theNairobi-Nanyuki Itllq)‘ at 'l'hilxa. Mont ol' the uuu'rzuu roads are maintained in l'aitlygood eoutlitioir though during heaV} Iaius the); are sometimes impassable. Roads lunltl'roni materials ltlt‘lxllll‘l the hintling potter ol‘ gootl nua‘ratn. ol'ten show rapitl deterioration.this is illustrated h» the Kouta knelt road. which is htull along part ot'its length trout L‘JlL‘I'L‘lt‘and crushed pyroelastie material.

An interesting feature ol' ntaujt- ol‘ the roatls is their parallelism with the stlilte ol tlteBasement System roeks'. 'l'his resu ts lrom their heiiu: matte alum; nortlHtestvtrentling:ridges ol' granitoitl gueiss antl hititite yueiss.

.lIu/n (mil Melina/l. uj' ,lIup/Jimj. (ieolotzieal lieltl lllltititmllt‘ln was plotted on allphotographs and subsequently transl'etretl to preliminary plots South r\.‘~7-'ll| l\,\\’.. .8 W1.Nli. and Six. lseale l:5ll.t)tttlt. The topography l‘or the geolotzteal iuap ol‘ the northern hallol‘ the area was based on the preliminary plots. while I'or the southern hall tort-paints weretaken l'rom the Army utal‘ Maehztknr'. l"..-“\.I'. No. ltd)". I‘JlS (scale l:25tlillltl]. 'l’lw airphotographs proved to he oleons‘hlernhle value in tlemareating the hotuulzuy o!‘ the rel..u;ierocks. but were nl' little ilst' in tleteeung Variations ol roel; UPL‘ antl strut'tures in the BasementSystem.

The appatcnt laek ol‘ agreement ol ltTL‘l's t_\pe~. mapped in the southeast corner of thearea with those utappetl earlier In other attthors to the south and east Is mainly tltte totlill‘ereitees in interpreting: a seties ol' Basement System rt‘elxs that Ltelts tlisltueliw e‘tLu'ae—teristies. The present interpretation is that the l'UL'ir. liM'lL are Ii?.l|tll_'\' \;1 able luotitt~ }_'ll('l“' L\with [ones ol' iniyutati/atton which. owing to the pain nature ol‘ their esposure. the author(Ullfltllil's‘ it more s'tli~'.l‘.iettu'}. to tlest‘rll‘e as “[futlillelentiatetl H.l“-L‘lilL‘Hl Sutent". BtlkL‘ltl‘lfiill‘fi \s ho mapped the area to the south. rt'gzattltal utns‘t ol‘ these ItWhS an heir}..- luotiletuteisses. Whilst Hehoeumu (I‘L§\’i. inawping; on the out. inelsuletl them In a hmatl group H\attahle pelite senti—pehtie. antl psantuutie gateisses .uul selusts,

'l‘he l‘oliatetl southern margin ol‘ the l\t‘|l granitoitl gneiss‘ na‘; also mapped by Bakerl W“). in the Southern l\-‘!aehakos‘ District. as hiotite tuieisy 'l here is a elm-e resemblance[L‘lV-L‘L‘ll the lit‘liiilk‘kl granitoitl gneisses .tn.l eettain \arietie» ol' hiotile iateis.
(‘ontinualions ol' the h Isins ol' more recent setlunents‘ hett'rsxu l ulxenm atul the Muahills. and hetneen the Mu't lllll's and hen. were not tirtppetl liy Halter l Will. The tletmsttsthitt rapidly falttt‘tlHV'LIltl-Q. and it is prohahle that the-.t southern tetuunation oeetu's instoutsitle the southern hauutlan ol‘ the atea. Home slight ntotlilitation ot' tla- e\tettt l'l thtoutcrop ol. the sediments prewotish mapped hr Sit. .‘r; t WW). \‘.-tls also made atom: the \‘. estt-i nL‘tl\'L‘ ol‘ the aim,

ll—-l’Rl-l\‘l()l'5 (il-I()l,()(.’l( .-\L “()Rls

.v\n earlv \ isitot to Maehakos \\t1s('otutl 'l‘elelti in ISRR on the return ol‘ his upethtuunl‘roin l.al\e [{utloll‘, Some rock speeir‘nens eolleetetl hy the l't-lt'kt esp-.‘tlttion near Maehakoswere later described h} ‘I'ottla llN‘Jl. p. 552}.

.l. W. Gregory {ISO-l. pp, 2‘): 203] referring to his iotu'ney ot’ IN)?‘ to the Hill \'alie_\,tlcset‘ihetl passing through h‘laehakos and across the Kapiti plaim In l-'ort Smith. He (up mi.pp. 302 304) gave a lull account ol‘ the nature ot'the It'eti hills, \\ hieh he regartletl as l‘ornungtpat't ol‘ a pritttitive axis of Africa.

‘Rel'ereuees .‘oe quoted on pp. 43.
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la a more detailed aeeount of his journey (tregory (Wilts. pp. as b"). 215) described
the lam plain west of Maehakos and the ridges ol‘ gneiss forming |.u|~;en_m and Koma Rock
that stand above it. lie had been led to believe by an old map that this plain was reeent
alluvium and not lava. though it is possible that the map intended to indicate the sedimentary
basin between l.ul-.enya and the l‘v'lna hills. On his return to h‘laehakos. Gregory t l R90. p. 200)
l'ollowed the eourse ot' the river 'l‘hik‘a soutim'ards to Voroni (Mabaloni) and then westwards
up the 'l'hika gorge to the lava plain. bci'ore turning south towards .\=laehal\os round the
southern end ol‘ Chanjari (0! Doinyo Sapuk].

later (ire-gory published an account ot‘ the extent of the Kapiti I’ltonolite (Gregory
I921, p. l95). the volennie rocks seen on the 'l‘hika-tsairobi road (up. (it, p. lot} and the
nature of the Basement System roeks in the 'l‘hika \valley (up wt. pp. 32, 33}.

Several rel‘erenees hate been made regardint: the Yatta Plateau and its origin. [1. ti.
Walker t l‘)03, p. it} desertbed it as a great lava plateau capping. three to tour miles wide and
thirty to liorty I'eet‘thiek. stretehing to the north—west I‘rom the Kitui region to join with the
volcanics around Nairobi. (firegory tl‘)2l, pp. Mil—HO) ascribed its origin to a flow ot‘ lat-a
poured down a river valley parallel to the present /\thi river. The petrography ot' the Yatta
l'honolite was described by Kan/.li (l90l, pp. l47, HR) from a specimen Collected at the
north end ol' the Yatttr

ll, B. Maul‘e (Mutl‘. 1008. p. 33) described the pltonolites in the region ot Athi riyer
whieh l‘otm the Kapiti and Athi plains.

A report and geological map ol‘ the eountry surrounding Nairobi by ll. [.. Sikes was
published in l939. llis mapping covered part ot‘ the present area along its western edge,
extending, to 3? 04' l-'.. and being bounded on the north and south by latitudes 1 II” S. and
l 28’ S. The map includes the Nairobi pltonolite and the Kapiti Phonolite west of Lukenya
and their petrography is described in the report (Sikes, 1939, pp. l5 17).

Recently a geological map eot-‘ering the western hall‘ of the area has been emnpleted by
ti. A. L. (ieyaerls ol' the Ministry of Works.

Further information regarding the present area has been recorded by B. N. Temperley
(I953. pp. 5-1 55). who made traverses across the crystalline limestone hori/on east ot‘
Kycvaluki hill, and by .l. .l, Sehoeman (IO-hi, p. 28). who regarded the granite forming
Mabaloni and N/ukini as similar to that forming lion Roeks on the Thika-(iarissa road,

Ill—Pl”BIOGRAPHY

Two distinet units ean be reeogni/ed in the ar‘a:

1. Nat yoleanie plains at an altitude of about 5,000 t‘eet. stretching: westwards l'rom()l Doinyo Sapuk and the Mua hills. The plains are cut by steep—sided well wooded valleys.

2. More hilly country formed by Basement System roeks varying, in height from 4,000
t’eet to 7,000 feet.

Throughout Kenya erosion bevels have been recorded on the Basement System roeks
at various altitudes. Dixey (”48. p. 6) recognized that the lavas ol' the Kenya Highlands
rest in many places on a planed surface. the sub-Miocene. peneplain. This surface emerges
from beneath the lava ten miles east of Thilta at about 4,600 feet and inelines east—south—
eastwards beneath the phonolite ot‘ the. Yatta l’lateau. Disey also t‘eeogni/ed a higher bevel,
the end—(“retaeeous peneplain, in the Maehakos bills at 6.400 feet. These two bevels have
also been noted by Selineman (1948. p. 3) east ol‘ the present area and by Baker tl‘)54. p. 3}
to the south. tn the present area the sttb—l‘rlioeene peneplain rises from 4.250 in the southeastto 4.350 tee! in the north—west. while the end—Cretaeeous peneplain rises than 53000 to (1.200
feet. The erosion bevels are shown in Fig. I.
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lie. I. 7 l-Zrn~.ion surfaeex in the North Mnehukos- l hi'fil \rt-zl.

It is tllllllL‘tl that the level ol‘ the sub-Miocene penepluin ul any point is representedby the altitude ol‘ the. base. ml the lowest volcanic roeks in that purl ol' the area. If this is‘
:teeeptetl the Ytlllil l’lutenu reveals the bevel l‘or seteml miles. but the volezmie melts of the
plums muth ot‘Thiku hide the peneplziin. Th ‘. altitude ol‘ the peneplnin at the eastern end ol‘
the Yattn l’l.ite;tu is 4.250 feet. south ol‘ ()1 Doinyo Szipuk 4.6004800 feet. while under the
mletmie rock» west of 'l'hikn it probably rises to it little over 5.000 feet. This slope ol‘ the
peneplztin is in agreement with the ohserwnions nl' Seltoemun ( I‘MS) in the urea further east.
who reeortled it as standing generally :it about 4.000 to 4. l 50 led. though he tlltl not recognixe
the easterly slope whieh. in the southern pxtrt Ul hix‘ ziregi. takes the surlllee down to at level
nl‘ athaut 3,900 feet.

AR might be expected the sub-Miocene peneplztin surrounding the Mzielmkos hills was
not perl'eet. Komu Ruek. Kongoni hill and Lukenyzt rise above the general level Ol‘ the
volennie plain and clearly were residual lllllS on the penepluin. Bore—holes put down through



the \Wllldlll‘llu reeks enntirm a pattern 01' huried ridges and valleys and prove that the pie\i'leanie tluui' iias tar I'rtim heing. pei‘l'eetl} DUIL‘Dlitllk'tl When the lii'st la\a. the Kapitil'htintilite. \\'£t\‘ extruded. luwerhmgz parts tilled with lava. sometimes to a depth 01' overtliiee hundred l‘eett while the ridges “ere lel't bare and “ere mil) hiii'ied by later iiyreelasties.Detailed \mi‘lt on the tnpuitraphy til the pi‘e-vtileanie siii'tliee has heen eai'i'ied (iiit h_\-(ieuaerts, iii' the llydraulie Branch ml the Ministry (it Works.
.x\t the present time the \iileaiiie i‘tieks are heing eroded by a series (it easterly-Illiwiiigtiiiei‘s, “fiieh ha\e deteliiped gtirge like \.ille}s \Hlll iiiiinei'niis \iatei I'alls, \‘i' here notiitesei'ied hit a \‘UlCQltllC emei' the letel of tlie suh—Mtueene planed surl’aee has been gieatiilimereil by erosion hut can still he i‘eetignixed as a l'iiiige I'ULlllll the margins ol' larger hillsand h} the men elevation iil‘ tllVlllCS and small hills in eroded enunti‘y, as at Masii In thesouth—east enrner of the area.
llie semiiil penei'ilaiii i'eeogiii/ed h) Disey. which he deserihed as standing: at a heightitt' ti.—ttl’.l text in the Maehaluis hills. has heen ‘.Ct1[;tit\cl_\ dated as ul' eiid-( ietaeeniis ageI his |~e:ieiil iin is eonsiiieiiiuis iii the area mapped, heiiigz represented h_\- the tops tit" iiinst tilthe ltit‘lt iiill masses at a height til‘ 6.0“” to (pl-UH l'eeti ’l‘he hex-el is hest seen an the l\ell andl\lll.'.l‘lllll lliils. \\ here it t'iirms :i eunspieiitiiis plateau-like region dissected ml the east by anet ies iil'steeit-siiled valleys that isiilate Hal-topped spurs \\ hieh are Used for roads and traeks.Uzi the Mua hills the hexel Is also preset \ed hut is less distiiiet. (wing to etinsidei'ahle ertisiiiiiand etittiniz haeit hy‘ streams draining It! the west l‘lll‘lllL‘l' tn the mirth—east the hex-'el eaiiagain he meleeted at alt-out (1.000 leet. as isttlateil palettes nn killltlllihlt‘ hill. and HI] theflat-[tamed Iiilge iit' Kan/alu,

l tiltensa .ilsti pi'nhahl}. represents a remiiiiit ut‘ the end—t ‘i'etaeeuns hen-l. “lillL‘ sinalleihills siieh as Konia Ruck and Kongiiiii hill. may \K‘L‘ll he iiii:e|i eroded relies. KL‘ll}‘llr'tgtl,liliaiiga and Kakit/i ma_\ also he denuded ieniiiants til' the suilaee. 'lhese liill ranges aresmall and etiii‘iimsed of rods less hard and enmpaet than the massive granitnid gmeiss‘ til. the“i'ltiehulttts hills.

()I Dniiiyii Silpllli. the highest hill iii the area terms a triangular isiilated mass. elnnigateiliiai' illel to the l‘iiliatiiiii in the stiiiiiilnding i’uelxs. \. i'iti-.~.il1le ei‘iisimi he\el can he ul‘senediiii the ltill'ltk‘hl shtitililei' ml the hill at ahtiiit “3“)” heel. and may well represent the end-( ieiaeentis sui'laee. “hieh is seen more eli'ai'ly on the Mua hills, the summit M ()l l)tiii1}iiIs‘ainik :i‘. "All“ l'eet eiiiiinares geiiei‘all) wilt the high ptiiiils Hit the Maehakos hills. ls‘itale(v.05? I‘eet and the Mua hills 6.2400 teet, 'l hese high pitiiits may tc|\I'L“\L'ltt residuals t‘rum alllgil‘L‘i' .sui'taee.

lite helt in" highl'inits t'tirnied h) the i\l.‘li_‘ll.ll\t't\ hills. lx'angliiidu. lsan/alu and Ill|)iiiii_\ii Sapnk has been and is a mitiiir tsatershed. and iii lertiary limes uas an elleeiixeh.i:':iei' against the eastiiai'd migration 01' the Pl‘t'ltlllk‘l‘. tit \uleaiiie aetivit}. lts tlL‘llL‘Cltll;‘.aetitin is illustrated hy the .-'\thi iiiei" \\l:ieh Items easi—suutli—eaut from its stiiiree tti Ath:Rixei lI\'.\tl\lti|t. then nnilhieast heliure turning: to tlnw in a siiutli—east dii'eetion round theiiiii'tlietii t‘lttl ut‘t)l [)tiimu Sapuk the piling up (it the \tileanie i‘tieks against the barrier isillustrated h} the eroded remnant of a lt’l‘l‘llL‘l' hand at" tiill' haiilxed up against the westernside t-lV tlie i\ltt.i hills and h) the merlappiiiii 01‘ [till mei' [\htiiiiilite against Kan/alti.
the latest efele nl' erosion is |'I.‘tl'1tt.‘lllttl‘l_\“ aeti\'e hetueen the Kan/alti range and thei\llll riser. this region. at 4‘0”” teet. iepresents the lowest part of the area. Il\L‘l‘-L‘Utll'\esare sand—tilled with iiti distinet valleys. and iiiek espusiii'e is meagre.

l\' —Hl‘.\li\lt\l{\' ()l“ GEOLOGY AN!) (.‘l‘l()l.()(;t( \l. IIIHI'URX (,‘l’ 'I'HI'I .\Rla.-\
The eastern half at the area is t'nriiieil hy melts til' the Basement 8} stem. while to thenest la\as. pyriielasties and sediments (il' 'lertiar} age are emirsed. lii tlL‘IZL‘I'fll‘ the ruelss inthe area eaii he divided into four main age groups
4, Reeeiit soils and alluvial deposits
.1, l’leistiieene sediments
2. 'l'ei'tiary vuleaiiies and sediments
l. .‘\tL‘l1;tC.tlt Basement System



(I

The Basement System is believed to represent an original sedimentary series ot‘ lime-
stones. shales and sandstones. into whielr basie Iiiagma has been intruded. Intense com—
pression with rising temperature has resulted in these roeks being transformed into a Iiighh
l'olded metamorphte series. The metamorphie melts tar): in grain sr/e I‘rom line-grained
seltists to eoarse gneisses and in eoi‘nposition from pure quart/Hes and marbles Io \arreties
rieh in biotite. museotite and hornblende. the intrusives being eontverted tn plagioelase
(ltl'lDi'lll‘t‘tlllcts. :\ri attempt can be made to establish the grade (II metaIt‘iot‘phrsni~ owing to
the presenee ol‘ ltvanite. alinandine and sillimanite. and of eale-siliezite minerals dewlt'ttul
near iimestone hori/onm

During eompression and folding ol‘ the Basement 33') stem roeks intieh ol’ the sedimentary.
series \HI‘i alleeted to a greater or lesser degree b} gramti/atron. ()u‘r‘ mueh ot' the area
eonsiderahle alkali rnetasomattsm toolt place. going rise to interoelIne-rieh roelxs among
biotite gnetsses‘ and mrgmatites. In other eases. the aetton ot' lliiids must have been aettxe
enough to mobilr/e masses ol‘ roek. earning! eomplete reeonstitutron and giving grarnloitl
gneiss‘es. A setpteriee ol elianges I‘rom biotite gneiss to granitoid gneiss can be reeogni/ed
to a certain degree. mainly, on mode ot~ onterop.

'I‘he lengthy period ol‘ time betoeen the end 01‘ the Arehaean and the ’I‘ertiary has
probably one oI‘ repeated reiLoenation and eios'ron but the oldest clearly—teeogm/al't'e
erosion bevel is only eiul—(‘retaeeous in age. A younger peneplain matured in sttlt~i‘\‘IItK‘L‘ttL‘
limes :it'ter' renened tiplil't.

.-‘\l‘ter the l‘ormation ot‘ the sulrhtlioeene peneplain. disturbanees along the Rift Valley
restrited in the outpouring of the Kapitr I’honolrte and the deposition ol' a eonsiderahle
thiekness ol' wroelasties, In this period also. lake beds were deposited interbedded uith the
pyroelgrsties. It is belieted that the \oleanies and IIII\C beds are ol‘ Tertiary age.

.»'\ small pateh oI' _\ounger lake beds on the nestw'n margin ol‘ the area are probably oI'
I’Ieistoeene age. Reeent deposits in the area one their origin to \xeathering and erosion and
inelud; soils. laterites and alluvial deposits.

The sequenee of events oeeurring throughout the geologieal histor) ol' the area is shon n
in the I‘ollowing table:

I. Deposition of sediments of the Basement System.
.7. Basie intrusions.
3. Compression and I'oldingI ol' the Basement System eottpled with metamorphism

and granttrlatron.
4. Injection ot' granite with pegmatites and quartz wins.
5. Periods ol' uplit‘l and erosion.
(3. Formation ol‘ the end—(‘retaeemrs peneplain.
7. Uplift and rejuvenation.
Ht I-ormation ot‘ the sub-Mioeene peneplain.
t). [.mpltteement ol‘ Tertiary \‘oleanies‘ and deposition ol~ lake beds.

It). I’leistoeenc deposits.
It. I-ormation oI' recent deposits:

\-"—l)I-Z'l‘.>\[l.S ()l" 'I’III‘L GEOLOGY

I. Basement System
Most uriters in dealing nith the Basement System of Kenya, for example Baker ( I954.

p. 5} and .loiibert “957, p, 8), express the View that the I‘oliation ol‘ its members is parallel
to the original bedding planes of the sedimentary roeI-ts from uliieh the system was derived.
This seems to be true in the present area. and is best observed by mapping distinct lithologieal
units such as Iimestones and quartyites. The mapping also indieates that distinctive groups
ol‘ rocks can be traeed parallel to the strike for several miles. This parallelism of I‘oliation
and bedding may not be true in the ease of some granitized roeks, sueh as migmatites. and
eertainly not true in the massive granitoid gneiss‘es \xhieh typiealb- have ouaquaversal dip
at their margins.
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The Basement System ean be divided into two I‘oek series:
I. Roeks that have been granitize‘d and tend to grade into types that approach

granite
3. Rocks that have sutl‘ered metamorphism with little or no granitimtion and ot‘ten

more closely resemble sedimentary roeks.

\ similar subdivision has been suggested by (joldsehtnidt t WEI. p. itli’l who believed that a
distinetion should be made between two kinds of metamorphic rock, \‘t/.

l. Produets ol‘ "normal” metamorphism \there the ehemieal eomposition ol' the
original rock has remained unaltered.

2. l’roduets ol‘ metasnmatie metamorphism. which owe their present eoinposition
essentially to the introduetion 01' new sabstanees.

In mapping the Basement System it is not possible to draw distinet bonndaries between the
mo kinds as a st ‘ady gradation takes place. between e\tretttes.

The roelts ol' the Basement System are deseribed on l'ollo'a‘ing pages under the
headings:

|. Meta-sediments
tit) (‘I‘ystalline limestones
(bl 'l‘remolite rocks
(e) Mica sehists
til) (iraphite sehists and gneisses
(1’) Kyanite sehists and sillimanite st'hists
(it llornhlende-biotite gneisses and hornblende gneisses
tel ltiotite gneisses
(It) ()uartxites
ti) Museoxite giieisses
(If) Mnseovite~b|otite iztteisses,

3. (iraniti/ed sediments
{at ht‘ligmatites
(/1) (iranitoid gneisses
lt') AUQCH eneisses.

l‘or' eom-enienee intrusites into the Basement System are also deseribed in this ehapter under
the l'olltm-‘mg headings:

l. Metamorpltosed intrusiVes
ltt’) Plagioelase amphibnlites and epidiorites
{/J) N‘leta—dolerites.

3. Intrusi\-es
tit} (iranites
l/J) l’egmatites
tr')(1)uart/ veins.

(‘lassitieation ol‘ the meta—sediments into pehta'. semi-pelitie or psamn‘iitie \arieties
is not always readily aeeomplished owing to uneet‘tainty in deeidinu the nature ol‘ some ot'
the original roelt types. this applies to the graphite seliists and igneisses. while some ol‘ the
unitroeline-rieh gneisses may represent either original psammitie biotite gneisses to nhieh
potash has been added. or completely altered and graniti/ed original alumina—rieh pelitie
sediments. In the elassitieation adopted it has been assumed that the biotite gneisses, whether
altered lw gt'anitization or not. result trom the metamorphism ol‘ psammitie sediments.
the term “eranitized sediments" is restrieted to roeks that are believed to have been produced
by the eomplete alteration ot' original sediments ol' unltnonn composition. but nhieh were
probably rich in alumina.
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As most ol‘ the Basement System roeks of the Northern hvluehultos-Tliiktt tu‘eu l‘.;l\L‘ heen
termed hy the ttlterution of original sedimentary rocks. an attempt ettn he made to deduee
the strtttigrttpltiettl sequence.

liztst of lveti. it ehzu‘tteteristie :eries ot' sehists and erystttlline limestones is exposed\xhielt. near the 'l h\\-;tl\e river. hats t we follow ing succession:
)

i
'l'llt't'lt HUM”

(/i’t‘i)
l’elitie ttntl semi—pelitie sehists ttntl gneisses \\ ith tittisemitc- l

hiottte gneisses :nul thin qtittrt/ites .. ..
Mien ttntl hornhlendte sehtsts . . . . t , . . l.I .. . . ‘ . 6.51m( tystzlllme limestone. .. .. .. .. t. l
Miezt sehists ,, .. ,. . . .. .,
(‘rystnlline limestone .. .. ., .. .. J

This sequence is also characteriyetl hy kyttnite— and sillimttnite-hetu'ing roeks. It is thoughtpossthle that It represents piu't ol‘ the 'l'tu'oktt Series. its it elosely agrees with it deseriplionol' thttt series in the Nnmttngu—liiss‘el urea (.lotthert. l‘I57. p. 9).
The 'l'urolot Series is tltlllt‘t'lttln on the east h}: \‘itl'lttlllt‘ hiotite gneisses :ntd migmzttites

\\itlt eommon thin httntls ol' ho;.ihlende—hiotite gneisses. pltnzioelttse tzmphtholites amd
erttpltite gneisses turd sehists. Notthwtn'tls. the outerop ol‘ this sequenee. which is esposei!
:ihottt as [or ettst its the Athi t'l\I:l'. thins out. prohtihly along: the axis ol‘n northerly—plnnging
overturned :uuieline. 'l hese hornhleitdie l'Ok‘lsS tire prnhuhly ttlso represented h_\ the hintitegneisses :tnd pltigioelttse :tmphiholite--. uposetl in the :tnlieline north—ettst ol‘ l\-l;|h;tloni.

A third distinetive set ol' rocks comprising unit’nrm tuttssive hiotite gneisses, grtnuttiidgneisses. migntzttites :tlltl only rarely other roek types, l‘orms Ktmguntlo hill ttnd the Kilttfttlllhinge. possihl} the lx'nlxu/i and ltlnmgtt hills. ttnd the grantitoitl eneisses til the edge ol the'l‘lttttlttt syneline (Sehoemttn. l‘J—lH. p. 30) in the extreme north—exist eorner of the tired. 'l here:lhhedrs to he tt diseontinnil)‘ tit the emitttet ol' these roelss \\i!ll the ’l nroktt Series tlllll thehornhlendie roeks urttlet lying. it.

lhe esttet lltlltlt'e' ol‘ the Mun hills-lxeti granitoid gneisses is not fully ltl'lt}\\l'l,lttllil\1llk‘_\,tll‘ll'lL‘ill' to shoe. some intrush‘e l'eittures. the} must he younger llltlt] tiny ol‘the uhoxe din-dons,
A summiu‘y ol‘ the geoloeienl sequence in the Basement System roelxs‘ ol‘ the NorthR'liie'l'itilxos-lJule: arm is ttthulttted helou:

/ hie/t mat-x
(fi‘t’t‘l

.l. lliotite gneisses ttnd tunnitoitl gneisses .. ., .. l2.(}t}[)
.3. 'l ttroktt Series .. .. .. . . .. .. (1.500
I. lhotite gtnetsses v. uh hornhlentlie I'DL'lsh .. ., H.500

(ll Mt t-\—Stt.\t'.tt\ts

tn} ('ifit'tlri/t’i'iit' fitnesiuiitw
Crystalline limestones or lttttt'itles tire l‘ountl ttF thin htmds in the 'lulimuni sehist rune.;| prominent htmd ol'sehists passing: not th into the present urea hunt the southern Mtieitttlwsdistriet (linker. l‘).“n-l, mttpt. 'l no limestone hands \tere mapped in the southern part it the

sehist lone in the present area: one soon dies out. hut the other eontinues nortlmtnds to
tltsttppettt' til :1 point ens! ol' Metttlulti hill. lenses ol‘ lnttestotte me also present in the sehistmne south ot' Kungundo hill.

The limestones \nry l‘rom pure \\l‘tilL‘ to hlne-gre} ttnd ttre eoursely erx'stdlliue. lt is
unlikely that the himtls the ever tuore thttn lit‘ty l'eet thielt and this lAtIL'l, coupled with their
litirly steep \xesteth‘ dips. "rettth limits any eeonomie mine.

The lintestones tire tlolomitie in eomposition. eonsisting ot' eompztel ntosnles ol‘dotgmitieettleite erystttls. lnelusinns ol' ettle»silieute minerals are rttre. although speeimen 5‘ 53h”l‘rom south ol' Kungttndo hill COI‘ll-‘tltt smttll eiysttils ol‘ tremolite. (irztphite. :ts smdll littkes‘.ettn also he detected in some ol‘ the limestones tspeeimen 53 476. limit the 'l’huttlse river).
’Numlters “.‘Wh‘i ele . :el'el' to speeimens in the rei-ionJl eolleetions ol the tueoloeiettl Snrsejt ol lx'enttt.
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{/J) 'l'i't'nm/in‘ rot-M
'l'remnlite melts are imariahly anxneiatetl with the erystalline limestoneg, llhllztlly forming

a rune at their niarginx, 'l'he l‘elted aggregates til‘ tremnlite usually include no other mineral.
although small amounts at tale ean sometime-3 he detected.

Where heat developed in the 'l‘hw'ake river. lretnnlite ruek l'urim a thin hantl a l'ew
inches thick on top at the limextnne. 'l'he tremnlite, usually grey or white in eolnnr, is in
slemler needle-like crystals or in radiating: aggregates or rosettes. as in sneeimen 52_"479.
liax‘t nl' Kyeutlltki hill, the appearance til’ the tremnlite haa ehangetl and a fairly thick hand
til“ pale green tremulite ix L‘XDt'ISL'tl (speeinien 5.25475}. To the north ul‘ thin lneality the lime—
stone thins and disappears, hilt when it rcam'iears under Kangundu hill tremnlite is again
ahuntlant, in some nlaeex' almmt wholly replacing: the limestone.

lt') i't/rt'ti Hc'l'n'ti'lx
Mmt til the. sehislnse roekn in the. area are etinlinetl tn the 'l'nlimani sehixt mine. which

have» north along the line til the 'Ilmalxe river. hellire \winging north—next. ruuntl the
flanks ul' lx’angtnttln hill. 'lhe titttemp til' the [UllL' is; largely etintrtilletl h} the granitiiitl
gttL’lfL'S l'nr. mirth til‘ the present area. it turns to the. east round the granittiitl mam til
Mhm‘ni.

The sehists in the rune mainly vary l'mm mti:~;em=ite-rielt Varieties tn hintite—rieh varieties.
while quartmae schist; anti tremnlite schism are not nnennininri. Speeimen .‘il Li‘s-Kl. t'rnm
near the 'l‘hwalte river hritlge. is a Iypieal hiotite aehist with hintite ahtn'itlantljx (lC\t..'lt}]"tCtl
on the plane» ni'raeliintnxity, ()narr/ lH ahnzttlant axaneiated with nrthoelaxt' anti pertiiitet anti
aeeesrmrics inelmle enmmnh sphene antl apatite and rare /ii'et)n. «\n L'\£l|tl|‘lL‘ til a quart/mt-
.xehist i.» prtwitietl l”; «peeinien 51’46‘2. attain l‘rtim near the 'l‘hw-‘ake liner hritlge, whieh
ennrawt» almmt entirety tit~ line quartz pat'lieles with small anhetlral tn etilietlrai. partly
iixitli/etl almantline garnets. small l‘iotite eryatals and a little l‘eltaiar (:ulhile-Oliguelawe antl
inierneline). ln eerieial. apart from the larger miea llilGH antl garnets. the grain Size. n!' the
xehists \aries l'rnnt altoat 0‘25 mm. in 0-5 mm. A notable eharaeter of these rneks as. enm—
pared with man),r others in the area. is the ahiintlanee :il‘ quartz antl the laek til intereeline,
a feature intlieating their largely angraniti/ul state.

The nnly nther [argue sehiat mm: in the area ueeun; Hot'tlt-‘Ltfil til' the Yatla Plateau.
As with the 'l'tilitnani sehjnt zone the utiternp in enntrolletl hy the >1hape trl'a granittiitl gneisx
maria. Sehixtx in this zone are variahle :tl-ang; the strike and rather enai'~ie—y.t';titicnl. heniy,
interhetidetl in plaee-t with ene'maise metxs.

til) (irnpiiitt' .S't‘l'tt.t‘l.\' :‘l/ffillt'llaatw
(iraiihite 'cehixh‘. anti gneisses are lairly eummtin in the area. hnt are iiniil..i.‘l_\.-' to he ut‘

eeonmnie intereat. .‘t‘imt ol’ the neeitra'eneex lake the ham nt‘ narruw highly weathered.
hands nt' rerarieterl extent w ith only a Mnall ivereentage ttl‘ graphite. ()I‘L‘ l'aii' arge delimit
l'nrnr. a alixtinetite hnrimn round the wnthern end it!‘ Kan/alti near lx’ihani. anti hax heen
l|l\-k't.llg_lllk‘tl art a raatiree til graphite.

Speeinienn ST 435 anel 52 533. l'i'tiin l‘nlllillll are eu;irae--gi‘hiiietl tttizii‘t/ti—l't‘l:a):itliie SL‘lll'x‘lh
with graphite tlakes gating; a rather (‘t'ittle‘ sehifitnsity. Ilintite is rare. Another type til‘
graphite sehi‘a ix‘ illtihtratetl hy Sits'll‘llL'l'l 523502 from the Kithitna river. an utremel) line-
grained ruck entrusting In“ a iin‘wtle.r_\_ mixture nt‘graphite. leispar anti L}t|£ll'l/.

(e) A'i'am’lr .'t('.’!.'-.‘.f.\' (Hit/ .i'i/i’ininm'i’t' Mina/i
Kit’iittlle Kelli-as“. anti gneimeh are hourly unused and tinl)‘ l'niir inflated. ttlltL‘l‘ttph we»

reeortfetl. 'l'hree 01‘ these are weathered Mamie \ehtS. while the llnirth i~ a leianiteain. tl/
f~=.‘1:’,t'e‘gzlllt)lt iirtthahly tll negnizititie (\I’if'illl. In the sehiras the lxyanite is armeiatetl with
almztntline t.ittl Int-ea. with atatatilite axl‘ment.

Speeimen 5153‘) etilleetetl l'nnr miles south—west. til' Kangnntln it a Lyanite-hintitw
almantline se‘nist w-‘Ith quartz and graphite. The kyanite neeurn in long, hlatletl ei'yxtals anti
lllk‘llltlL‘S inane-mm ehatlnerystw til quart]. as well aw ineltisinni‘ (it hintite anal graphite.
BlUlllt: ir; abundant and is’ partly intergrtiwn with the kyanite, while the almandine pre-ient
neenrs a< slightly irregular et‘iraal‘s with tlltlttCl'mlH small nielminna.
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In L‘Ullll'{l.\l to the :ihm'e kyzinite-hiotite sehist. \peeimen 5351.". I'rom :i Hlll'lli L\|1(";IH'L‘
xix miles west—mnth-uest ol' Mituhoni. has. mime-vile as MS llt)|ll|il;l.‘il IlIlL‘;t. 'lhe Mantle
forms itliohluslie Cl‘yhltllR n ith l‘eu ilk‘lti‘ilttttr; nntl large grninx ol magnetite are eonn‘non.

Speeimen 5.149} is .‘l highlj» tiltiminntis \eliistt appearing: in ltitlttl .xpeeinien to eomini
.iliiimt entirely ol' intiwox‘iti: iintl kynnite. shouing slight iron stunting. ln thin \eetion
hiolite is seen to he Iliirly eoinnion \\ hile linker. ol' graphite ;1re :ihunilnnl ttS itieltin'iuie. in the
other minernlx. Important :Ik'k‘L"-‘.\Ul'}‘ minerals are garnet and pink and green tourmaline
which slums hlrong :ihsorption. Tlm speeimen wines from Se‘ltlhl‘x occurring hL‘ItL'illll the
limestone ol' the ttreu Utthl of lx'yemltilxi hill. The xehixtx are the enntimintion ol‘ the main
limestone—let:tnite hurt/on ot' the 'l ulimuni xt‘lllfil zone.

'I he remaining IQ‘nttile—hutring melt ohtttinetl from the men. .‘iD'JLlHktt 51 "H l‘t em ltL‘ttl'
l\lttlll, is priihiihly nl' pegmtititie origin lllltl L'Utt‘~i~.l\ ol huge radiating Llama-t ol lxjv'itltllL‘
nith qtnirt/ in :1 line—grained gl‘tlllllklltklfifi ot' ltynnile.

()n1_\-' one instance ol‘ the oeeurrenee (kl-silliinnnite is knonn in the urea illltl that ix l'rom
;i nurrou hum! inst to the north ol‘ \\ here the limestone horiron disappears east ol‘ K:r"\\"illllkl
hill. 'l'lie melt (si'aeeiinen 57. 4‘)!” is essentin I}; u inusem-‘ite—hiotite sehnt with large nlinnntiine
tilti'ttt'lS Lllll lenxex‘ ol' titiui'tL ln u section through one ol the titiui‘t/ lennes‘ the .‘éllliltltlttllL‘
etin he seen to eonsis: ol l‘elteil ltltt‘i‘xtT5 ol' iteetite~l:ke eryttttlx. ".lno prewnt tllc large grains
ol‘ iron ore. ‘l'lie silliinunite seems. to he l‘C“.ll'lL".t.‘Ll on the whtile to the tithirt/ lltkl to le
uhsent from lllC mien—rieh |;t_\,'er.\'. ewept ltL‘;!|' the (ltlltl'l/ lett'lt‘h‘.

[ I ) HrWIN.'Hri’e-liitirl/t' enviawr um! I'lm'n/u’t’m/t- jjirt [AZH'S
|lornhlentle-hiolite gneix'ses' tin-ti hni‘itl‘l-zjiitle flalL‘lfWL‘“ are fairly eotnnton in the urea.p:2r‘tietil:iri_\ hetu‘een liziIi/tilti .intl the ,‘\t|1i :‘ner and aim in :1 mne enxt ol' the Kulxuxi hills.‘ltttl t.“;le‘llt.llll_t_1 Httlllll-ulfx'l ItL‘l't).\\' the \"illl1‘}‘ ol‘ the 'l'hilx'u to Killiimitni. Smaller lenaex' ol‘hornhlentle—hiotite gneinx were ill?“ notetl ill the grun‘toitl gitdx‘iux ol' K.ltt/.‘_:lll. Apnrt fromthe K;Ikti/i-~Kitliiitt;iiii hand. the liornhlentlie ynetxxes have little lnternl extent. Along the| x'nnm river Sllltlllt‘dfil oi' !\'::ii/;tlii. l‘oi‘ L'\;tlll[1le‘, there i\ t.‘tl:l\'ll.ik’l‘i'l‘l\.‘ IlitL‘l—Jh‘Nh ol‘ hornhtentlie giteisx‘em hut in \illlk'yh t‘tn'ther north \iithin u nnle their phiee i» when h_\v' hiotitegtteirm‘es tint! migzmiititex'.

()ne of the hornhletitle—hiotite gneirgsex l‘ro'n Kitrt/ttltl (5.? 53“.) ix ;: erntlely l‘olititetlrock. \iith the light into tla minettils eoneents'nu‘tl into lenxes. lhotite I'lltl hoinhlentle:ippesir in equal amounts, in ii grottntlniuns llllt.‘,\l\ eoinposetl ol‘ minnetl :Intl tllil\\-'l|l|lk‘tl
plttgzioelzise. (Jllttt'l/ ix :tlxo prevent \\lll1 zipaitite illltl sphene. Specimen Slfilh‘l) iioin nemhhhtlil is :1 hiolite-l'r'e ginnultir roek uith iihotit ~10 per eent ol‘ liornhlentle. t'he !i;:htminerals ttl‘t.‘ mainly lllll\\l|ll‘tCtl pltigioeluw and overt]. u ith Sl‘ll'IL‘IlL‘ tllltl iron ore .‘Ix neeessot'iex.

(t!) Fin/tie 'l".’.'t'4ll‘.l.\("‘il

liiotite gneirtses are the most Lihimtliin: ;;neieiit roelts in the arm. 'l'hejr wry I'rom \\elll'oiinted non»i_:r.'initi/etl \gizielie'». to highly j.:r;Initi/ed types uppiouehing glutintoitl gneixx,Mont ol‘llie tti'eti \hown on the tnnp :13 untlitl‘eientiutenl URHLitllL'ttl System in l'oi'iitetl h)‘ hiotategneiwrx; ol' \ery \‘Jtl'lllhlL‘ nature with aix‘x'oeiutetl mignintitex while .Iunex ol‘ himite giieissextil it more tinil‘orm n'ittire hm; heen intlientetl. 'l'hex‘e dill‘erentintetl Ionex ol‘ hioiite gneiaxeseonsiwi ol' ltt‘e'lnN l'oli.:te:l in hiintl—speeimen in; well 1” in onterop. eompmetl oi' t‘l'lllOClilSL‘,tinzirt/, hiotite nntl inieroeline. which .N'lllx'.‘ in :i tliieetion tlietzitetl h» the trend o!‘ theetuniioitl yneixsex.

’l hree l_\pe:-; ol‘ hiotiie gneixs‘ \i‘ere reeognixetl, mninl) elttmilietl on their tieltl zippetiruneeint! the nature ol _L'."it[lilI/itllUlt they l1;1\L‘ sull'ereti.

tit Nun—mtWilfred lii'mi‘tr ‘tl'll't’l-VH’VL lliotite gneiw‘x‘ex (it this group uwnily occur in\ehix'torm zones and We pelitie oi \emi—pelitie in nature. l’etrologienl'y the} -'.lIL‘ timinlly poorin mieroeline. Specimen 53 5-10 iron! the Ntltni river is :i nelitie hiotite gneisrt eon‘sitttinglargely olipuirtx. hiotite tintl plngioelux‘e mth minornmonntx oi'.ip;itite. garnet lltl ntuseovite.
()eeursionnlly seen gneimet'. are l‘HllltLl hy l‘elsie Illitlz't‘l‘tl ultieh Hitler.» from the host-rock inbeing rich in mieroeline.
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tii} (r‘imii'i'isr’zl hr'nri're’ ,avnvi.rx.r~v. lllk‘ inanitizutl hivtitc gnoiascs. in lmth hantl-spu‘init'n
and in thin acctinn. closely l’L‘hL‘l‘t‘llTlU tht: granimitl ratcixscx. ‘l hcy tlill'cr lwwcvcr. in mpm‘urus
a-. rim): haw a tlistim‘t l‘nliatiun. Spccitiirn 52",‘5l from just nest ul' Mahaluni ix’ a typical
uxalnplc. alttl is a l‘lllll—L‘Ultllll‘t‘tl rnclt L‘nnipmttl pl nrthnclaxt‘. nticr'tmlinc. qnai'tl. sunlir.‘
plaginclaic and hintitc. clacumunt textures art: thank-.Uit'rix'tic. The rack 11t a unil'urm
appcarancc with no 5igi18t'1nl'gzi‘;iititt* tnicctiun, and tw-itluntly allatli [llL‘lLt‘iUnlllLlSln muat haw:
takv‘n place. cvcnly throughout it, Stash himiit: autism; can bc rugartlct as permeation
ant‘ixscs.

(iii) l’:g.vxmim'li‘:-:'i/ lam/(r gzlit'ix'n'x. Bitttitu gncisnca nl' this group can he seen in thc
Kalami hill'a aml clscuvhcrc in thc arca. Thu}: are unlike the tzrahnmctl l‘lttlilt‘ :2llt,‘l-i\'t.‘$ in thc
tact that graniti/atitm by L:ni|‘nrtn alkali purincation hax nut taken plant: hnt instcatl lllt‘)‘
appear tn have xnakul an ttt'nllll-L‘ prigtlnatitc lllllkl into pure 50M“ and t Hacks, 'i‘hc rewiring
rack contaiim patchcx' antl it‘ntaj's ul' coarxuly crystalline mirrnclnw, llYLtfw‘klltj-J tlzi: original
tvgxtnrc. and giving: in plants a pt‘ginatitiu apmarancc.

‘l'n rampart thc graniti/ul and min—graniti/t-tl hintitt‘ garriytcs the apprt‘wnmatc inmlca ul'
-»,;wcii:i::rrs 52 48-1 and 52,‘55l an: \n out hclnw along with the moth: ni‘ thc non-granitixul
gua'txs‘. 5.7, 54!]:

‘J ‘ Alt-ill 52.551 5 515-16
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Quartz. , , , . . . 43. ‘ it) 5-4
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h'licmt‘linc . . . . . , ‘ . 35 l
I’lattinclaxc .. .. ,. . 5 . It) I IS
llitttiic .. .. .. l: 5 ' 30
M tiscmitc l l
.*\t.‘t‘l.'.*"»'0l‘lL‘S , . . . . . 3 » I

~\"allc,\. ‘-UL|lll-Citr,l ul‘ Maxii
()nc mi c north-treat pl‘ Mahaloni
l‘i'v'c milcn cast nl‘ Mahaluni Rock

(/2) Qimrrzitttx-
()aait/itgs an: not importrnit rocks in the area am! only wear in thin hands. mainly

il‘i‘xt‘L‘llllLil \xith thu Itllif’OVltC-lfilttlll': gamma»; rnnntl tht.~ t'ait‘rn ctigt- ul' tht‘ lrcti—lVlitahoni
lllll'v.

(i) .‘l [HI-rt : trill" tannin; 2r
h'lnréumils gar-giant‘s arc not ahuntlant and mum [hr ixolattstl th‘L‘tH'I'L‘I‘ICCN an: (unlined

to a mm: running mtttlm'artlst from a paint nnrthmax't nl' littlll hill. In this mac, [hers is a
nurth-‘mnth variation rmm hintitc-t‘rcc mincnvitc gntrisx‘ to innscmitc—hinlitc gnuiss, 'lhc
:ntiscmitrr gnuiascs arc |t:ticc‘t.'t';t{i-: rm‘lm with tilllk‘l' culnttrlcss ur green nniacmilt‘. l‘tlllilllUll
is xvntctimcs prnnuanct‘tl. m in ‘\lVLl.‘lll‘Ii.‘l'I 52-4-55 i'rutn nua r Kunytingzp. which has tlcvtrlupul
a st'instmt' strttctnr‘; hy thu arxnnnllatmn ttl' itlZl‘lt‘t'I‘JllL‘ tn cunsnicia‘tis plane». 'l'hc rnasmvitc
laysrs arc st‘paratcd In lunxa-x ul‘ granular qtiaitl. with nnnttr tarihr'wlaac £ll‘.-'l rnicrnclinc.
Mincralugzically ipttcinicn 52,495 from cast at lkyuvaluki is ximilar htlt thc mmuwitc is; in
xmallcr flak-cs and more L‘\'Clll_\" diatrihututl tltrntzghnnt the rock. [lending nl‘ tln: llltls‘L‘tH-‘llt:llakcs has produced a rather wavy l‘nliatinn. In contrast In 1hr: tantrums-c JIIUhL‘U‘vllC gncissca.
specimen 5149‘) l‘mm math al‘ ltuni hill in a l‘clnpatiriu It]ti.\CU\"il.C gnciss with garnets.
Micmclinc showing rcplacivc tcxtnrcs h: prcscnt. hat quartz is still dwininant. 'l'hc quartz
in this Hlit shows conspictmuh strain shadows.

ll) ll[an'tn'."It~/)i'nl."ic' gim','r,~t‘.\‘
The term muscovitc—hiotil‘c gnciwm is hurt: rcstritrtt'tl tn giwisat‘a with visible tnnscmitcand hintitu in thc haml-spwimm or ntacmp. i‘tssnuiatinnn tel‘ l1lt‘lllt‘ and mascm-itc arcwnnnun in thc Basctncnt System rucla‘; til the prt‘ncnt arm, and are nsvally found in most

ut‘ tla; schiatu. ‘.\ hilc Innscmitc i5 wry tst‘nnnpn Ll'i an llL'Ck'Shtil'y mineral in tlzc hinlitt' g misses
and in thu granitnitl gncisscs. when. it is usually inlcrgrtmn with thr: hintitc. To thc cast of
K}"(‘\"(lllll\l hill. localized hands pl' mnxuwitc—hitrtitc gnciss nucnr, formed by mctasomatic
cnr‘iulnncnt in mnamvitc.
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Speeimen 52 5.115 Ilom the enstei'n side ol‘ Kemungo is emenlmll) u hionte gnu» hut
with musemite eonxpieuouxly tlk‘\-‘li‘|‘L‘tl on i'oliution xt'i'l'neex. l\I‘lieroeline |\ ‘illllltlllll.
\llD‘Allll: replueemenl textin'ex mu: '.,‘tll'llll'l“|l'll}r enelwiingt uuurtz }Il:tli‘.'.. 'l'lie hintne zind
nuixeouite .‘n‘e CltNL‘lf! l ‘.'l2ll\.‘tle l!\lt.lllj~ l1; i;ite:';;.w.\tl". 'l’he Inmate in more :i!i:ind'n:: l‘:.1
the lll'l «mitt: ix pi'exent in l n‘ .-:.'i' ll il\e--.i In tlm specimen and :ilm Ill other lllillll} grunitmd
gneiuvix; nitrih ”*2 «mental Fifi-ll l‘rom I Iik:n_\'::. intrac'ovite r; Dl'ul‘nl‘lV ol‘ livfe origin ‘llltl
l'ornirtl like the muroeime durinjl. all. !ll metusonimtxnt In tl‘.) non gutnthfied meta.—
‘.L‘(lll‘il\.'lll\, llU‘A-L‘td‘. rich m; the mien ‘,e‘lll.‘\l~1. the inn-.em ite would seen] to bet 31;:inul Le, ol‘
inetiiiruplxie und not !‘..‘l.l‘nl!!.ltlll\' origin,

(21 (IRAMII/l o Si l)l\!| \‘lk‘

(li'uniti/ulio-t hxis heen due-lined hy Reud (l‘J-H. pp. (lti xi?) m: £l Pl'llL'CVv \xlicieh) wild
melt“ :n‘: eonxeited to l'tv'.‘l\\ or ;: munitie ehnrm‘ler \\itho‘..t Dilh‘ill't!" through zi Inuynmtie
\ltlgkf. It in generally eont'edeal tin! tu'é'niti 'ulion implies 1i prneess til‘ tilliilll lllk‘ltl‘tlllldii‘yl‘l.
'tletuwomutism mm deiined by (ioldwhmi'lt (I'DI. pt ltlhl :ix‘ “:1 pi‘oeexs ol‘ alteration \2 lie h
mvolvex‘ enrielunem ol’the I'.lt.'l\:\ h}; netx Nllllwlflilfit‘K hronuht in l‘roni onlxlde. Snell em iehnzt'nt
ol' the l‘=V-..‘l\\. [tiltes pl.iev: hf. delinite t'l=L‘ti'iii,;il reueliom he! ACLH the oliginail minera~ and the
enriching: \ulwtaineer‘”. (mltlmghmnll tlelicied the \;nioar». izietnxoinutie proeews nieludw;
t'i: tillguli metnwnrxmm ol' siliexte roeflx dividing: the latter according to the muniiei in
‘ix'hieh the :illwtlix :n'e hound duringI the pl'oeum. PCIlIHDN ihe niout important. dixwon. \H'il
ru.’:lL'I'enee to the present all't‘d. is‘ his "§CC<)llll group in whieh illl-lilll is hound h); (.‘\k‘€'\.‘-. ulunnn'i
in the |1l'L‘e‘tPll;‘.ll|‘.§‘.I‘llli'e'l‘ll. l \:-inple\‘ of this proeeax are the I'orniulion ol‘ulhite or porch
l’elxpm‘.

l \l\.(‘lil tlUl‘L pp. 37’» .71‘l7lgitlt‘g'utt'al ;i simplilied union of (ioldsehmidt‘x eliisxilie‘inien
null “:15 l‘ollotwd h_\-' Till llL‘l‘ :ind \-'erhoogen ll‘lfil. pp. 4245 137). who MIIIIL‘ thitl the most
llllptllliilll in<'.;in<:i_‘.~; ol‘ Lli'mlll INCLlMlHlilllNlll in memnmrphie roek‘; are those [hut imohe
lixution ot' ll\£lll hy excess :ilui‘ninu in pelitie types. It ia imagined that :ill-;;ili rmlutinnx
penetrate the pelitie roelv; :ind reuet \xith :iltiiiiiiiu~i'ieli minerulx sueh :n t‘IllL‘IH :1 nd ehiui itex
produeini: Llll'lL‘lllllL‘lll I“: potnnh leTa‘pur or :tlhite. Turner and \‘erhoogen tl‘)5|, p. VIE?)
snug-next thin the :imenz'dugte m'sue:wite—inieroeline can he formed in the iimphiliolite t‘neiex
hy :illxuli ineLiaoinutinm.

In the l‘w'lll urea the Basement Syntem melts eun he dix ided into tu o groupx depeiulntg:
on the presenee or uhxenee ol' niieroehne‘ 'l'he mieroeline-l‘ree roelw :n‘e prnetieull} eonlined
to the iniezieeous whim and gneisses ot the 'l'ulimuni Schist zone. Most of the I‘L'Hltltlllllg
ioeka' in the £lf'L'd eontuin niieroelin-e to at variable utent und in ~oine L'Ll‘u‘h, \there it ix linuted‘
its pluee is lilix‘tlll by no uhundnnee ol‘ orthoeluse. am in specimen 525484. u hintute gneixx
oeeurring southeast ol‘ Mush. 01' th': Inieroeline-rieh I‘Uckfi. the most prominent are the
grunitoid gnL‘iMCR. \ihieh consist dominantly of miemeline. orthoeluse :ind :Ilhitc—oligoelnse
The granitoid gneixkes are helieVed to represent the end-product ol' :Ilknli metusoinutixm ot‘
Dre—existing roelxs ht the fixation ol‘ :tlkttlis (potassiiuin and sodium) hy ziluminu. )ielding the
present observed l‘elxpzithie :iwxenihluge, It is probable thut during the formation ol the
grunitoitl gneisxes‘ they became mohile enough to del'orm the surrounding pluxtie meln—
morphosed sedimentx'.

The inigniutilex give u elue thut the lirst Kluge ol' grunili/ution is the l‘ormztlion ol‘ hnnded
gmifises. eonsimng of alternating layers ol‘ non—gi'ziniti/Cd rock and hands rich in :li‘rlll
l‘elspnr. Such :i stage ir; represented by parts ol' the grunitoid gncisses of Kunxnlu. which do
not e\'er)'\\'here lime the uniform texture of typical grunitoid gncisses. but show in |‘!Zli'l\' :i
course handing ol’ l‘elsie muteriul in the normal gneissose structure of the rock. Although
the gneixses ol' Kiln/itlu hme been mapped us gruniloid gneisses, they are in Illel pantl}
migmzuite»

In general, it esm he said that :2 grunilimtion sequence ezin he recogni/ed hetueen
unultered metumorplne roeks (ind granitoid gneisses, us follows:

Meta—sediments handed gl‘neiwes Inigmntiles gl‘unitoid gneisses.
A similar sequence hux‘ heen recognized hy Baker HUS-l. p. 9) und Dodson ll‘l53, p. 9}. The
linnl product of IlllQ SCL|llCIlCC in the urea mapped l\' grunitoid gneix‘s. hut there is no rmvon
to douhl that the nltimute end—proihiet t'onld hell he :i lllt‘l‘llt guanine.
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‘I IIL-IIII IIII II'IIIL‘IL'I'IL‘" In IIIIILI'I‘III I.\\'I‘-‘ L-LI‘I II'IL5 JIIIgIIIIIiIILS LIIILI II'II: I:I':IIIIII:ILI gm. '.5'.L:-. is IIJI.‘
LiccIImnII II. 'II. IUIIIIIIIIII in IEIc JHI,‘_. :I \I'IIIL'II \5IIIL5I'L ILL-II LcLrlup-L-LI 5.;i5'-L'.5' IJII‘54'L" LIII5IIIIII:
.5I‘IILILIII1I5I' [‘IUIISI'HIXI I ‘1'ILIK 5'LII'IEIL'L53. 'iI’LIL‘II‘IL: II‘IL‘ IIIIIU‘I‘LIIIIILH IIILIIIg IIIL III'IIL'L‘ IIII \III'iI‘IIi-I 55I'«
from I'LIIILIIL‘II IIIIIIII'IIIILs Io IIIII-I5ix-L: mi_<._;;IIIIIiIL; 'IIII "L LIIIHLI'IL-LI. .-5\IIIIIIILI' L'OH' I5iLIII5II\
ILIUIIL‘L‘IIIIL‘II‘IijlliILI'IIlLI‘H I5:1IIL5.iI CI..L‘I'.--Ii'IiI II'IIIIIiIiL \‘LIII‘. I\IIiL5!I ;IIL' 1:5IIIIIIL I5;II' I|.II'I III III-L
ILIIIII IIIIII and In I ILI 'IL'.iILI 115 IIIIII'IL LIL ILIIiIIIiIm mLII'L' LIII'-HIL'Li1IllH,

III I'IIIIILI—:IIIL‘1.‘iIIILII IIIL' IIIiIgIIIIIIilc-I IIIILI gI‘IIIIIIIIIII L‘i: \‘Lt '. I1L-I'IIII Lhm'.‘ iII‘.|\l‘-i'IZI|'II LIIIII‘I‘I'IIL'L‘5
:IIILI :IimiIIII‘iIiL's. IIII.‘I)1I_.'!II'I.'IIIIL‘!~I:I.5§iII 5:;5I_I.5EII5.I.."II:I ' I Imm .\'I;-IIII5111II! lI IIIIL! <3. 51H IIIIIII
[\LIII/AIIH 'IIIL‘ CLJII'IIII'L'HUIIII} ImmIL'II I'15L5I-I5. LJLII I5_\ II.II'I'15I.'I II;- 5III§5iL' \'LiII~ III:II :II'I :III,II'L5
I.‘Li;I.I'x‘I_-I\ L‘Iy’SI-‘IIIIIIL‘ I IIII I5 ZII‘. 5. ILI'LIIIL'I' IILI‘IJL'IIIIII'L III' IIIIIIL I'L5!~|5I'II' III;I.I III-L5 ILIIIIIIIIIILI' L5-I‘ ‘II'LL'
I'mrIL and «.15. 5 III II II: IL-L .5 I I I L'LIIIIIIL'IH, 15.5; :I:I-'II5i\'L- I51ILIiL'5I \ILIIIILI. TI‘IL5 gtI‘L‘IIIiILIiLI _1_.I,III.5is:;L-.s ‘III'L5
IIIIILII IIILII'L‘ LIIIIIIII'III :LII.IL5.. I5I'l II'LIIINIIIUIIZII upu [IL-III-L-LII IIIL‘ III-J L5\II'L'IIIL5:; II".\'L' I5L‘L5n
:LL‘IIILIL-LII .,;5LI.: II‘IIL‘II 51.500 II15 :II IIIL- IIIJIiI'IL‘FII ILIII IIuLI III. Il'g‘III III IIIL5 MIILII IILII. IIIII; I- I,
‘ILIILI sziIL5I5I5'i13I1IIhi:-I' LID-L- 'IIIILI HIiUW‘fi III" IIhL‘I i‘L‘HII‘iLI L'II II: InLIIIIL'

'I'IIL‘ SIII‘IIILII'Ily IILlILL-I‘I IIIL5 IiIi-‘I :‘I‘IL5‘IL‘ \‘I‘ IIIL5 I'IiiqiiIriliIcs ;:IILI iIII.L:;':IIIilI5i1I LIIL5i5'5 5- -I'
iIILizIII‘IIIL‘d iII IhiII SCUIII‘II. MILL-r: II IIIII:I.‘m :I5' i5 ilIIIH'II'I'IIL‘LI I5\- t L‘SIIII‘II'I‘IL‘LI IIILILILx gm I
m5 [5. I3 'IHILI p. H LlIIII lL‘\IlII‘L‘5I :-.IL. \LI} 5imiIIII' IInLI I115 iIIII5-IIII;IIII L.IIII:II.-IILL.5 L‘IIII |5L5 III‘IIti' I-L‘LI.

SpL-L'iiIiL-n 51-515 I5 :1 1515icsui Iiiign'i'LIiiIL-I I'I-iIII gI‘IIIIiILIILI hast-ruck L'L5m1'IiIIinI; :I
L'UIISDII‘L‘IIUHSI I'L-Isp'LIII'IiI: I5.IIILI. TIIL‘ LILIIniIII'IIII. IIIII‘IIci‘IIh III‘L‘. LILIIII'U. IIIICI'I51:IIII.L: ill‘ILI nI'IIIII-L-II'm-L-
IIII'miIII: :III II"I15-5LI}:II' I151: :'L5_-.:.:I.L5 15‘. _L_1II'LII'I'IS iII IIIIIL‘II IL-pInL‘L‘InL‘nI cmrus Lam In: sum. MIIIIIL'
piIIILII‘IL‘IImL I5; IIIC:;L‘IIL iII HH'III. Ii‘IlUUIIIS I5 IIiIL‘ IIIIIIiIc i5; ItLIIII‘Iy LIC'IL'IU|I'L'I.I. I‘\CCU.‘\‘I'3]'}’ INIHL'I'I'IIN'
iIIC‘IUdL iIOII OIL‘. III5' IIi. L5 -I5IIL51IL IIIILI iL‘LIII. 'I IIL5 IIIElIiI LIiIILJILIIL‘L‘ I5LI. LLII lhix spL-c-imLII :IIILI

.51III 1mm MIIIIIIIiIII i5. III-II IIIL‘ LII-II iII- I'L|.5.iL I‘IIHLIIIIf' !\ LIII III/.lI—I'LISDLIHIIL‘ iINL'. III III
I'LIsp'IIIIIiL'. In IIIL‘ ILI5iL‘ i‘LIi'ILIS I-LI5I5 III' IS. SUITL'IILIIILIIL' III IIIIIII l/ and IIIIIsL'miIL- 1.5» (I5 IIIIL:IIL'ILII5II
I'm ifiLIiiIL‘.

'I'hc CstiIIIIIIcII I-IIIIIIIILrII'iL IIIIIIIL‘5 III‘L‘ \CI :HII IIL-ImI':
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52"5351lusI—I'IIL'II LII‘ InigziiI'IIiIL. Lantern SILIC 15I‘ I\IHI/£IIII range. l'IiLII' nIilL-s

IILII‘III—L‘LN Ur KaingIIIILILI.
52‘53RA IILISI rock 151' IIIIL'IIIIIIiIc. \"LCSILI‘II .5ILII: LII' KLIII/LIIU range.

MLIILII‘IgLIILI.
51538 I-cIsiL: IIIIIILI in IIIigIIIIIlilL‘. \VL‘SIL‘IJ] siLIc III KLIII/ulu rangc.
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Sir'ipL'LI pcliIiL: hinlitc gnL-isws forming II CLIIIILIL‘I. min: i'LIIII‘ILI LIIL I‘I.‘ III;III_II5.I‘ Lininitc III-I-
IIIigIIIIIIiIcs with p-L‘Ii‘IiL IIL‘ISI I'I5L5'I1 TiII p-LIiIiL' I5ILIIiIL- EIIICII'i\k”I III II: i5 [5; III III II L- :II‘LII III'IVL5
bccn LIL'I‘III‘IIIL‘LI by III :I'LIIIiIiL' II!II‘II\II)I] I;I\IL-IL'LI \'IiII5 gr IIIIIiL‘ In;II-‘II-II I/II‘I- mII -/I-'I IIIv'Lr'iIILI
and cut by iIitI'LIsIL-L- I15.- II‘I‘IL's :Ii gzILIIIIiIL 'IIIIiIL L‘iIliIL‘l ILL-II. iIIII‘I55'i... I I'I:I\L I5'3LI5. III'I:!:LII III
and LILil‘III'ItiL-II IL';:5.iI'I_LI. I31'iJlIL'LI IL'EINL'H LII :IIIIphiIJIIIiIc. III-.5 I5:IIIIIL‘LI I..,1I.'I‘I‘RI_".RII IIIIII‘IL5LI :I'HI‘
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I.II'.‘IIIIy IIIIII -.II‘.~I-:I‘iI'-:II IIII II. II. II i-I III‘III‘IIII c IIIIII IIIL‘_\- :II'I: )‘IIIIIIJITI IIItiii IIIL‘ II'..'E‘.II [‘I'I'i-JII
III' IIICIEIIII'I‘I"PIII\I'I IIIIII III' [III \IIIH-L‘ IILII‘ :I; II);' .‘IIIIIIIIIIIIIIi III‘II'IIII; I.I.II..III iII I‘-.:I_::II‘III-II :IS L‘l'-:l-
CI'IIIIIIIJIII‘IIIIs ‘.\ili] lhc I. iIIII iI-I I. I .\ giuriin: III' IIIU III‘c.I \.Isl III' Ix'IIIIi :II‘.I.I‘.-.IIIII, which \t

;‘I"(1II?\'II‘-iI.II _. I‘IIIIIx‘iIIIIInI HS l. IIII-ci .I‘IILJIIIKIIII iII IIgII' It}; FIIIIIIIriIIIIn (IQ-IN, p. 20).

(III (I'I'IIIII'III/II' ,I,I/.IIII'I..II'.I
‘I iic III'I'IIIIIIIIII yIIIII-Ixcx III'I‘ II:.‘II:III_\I IIIIIIIIJIrgiII'IIIIn. IIIIII:_IIIIII'II I‘I‘I'III.‘ I‘IIIIIIIIIjI, IaII' l‘iLII\'\k.\I

\\ IIHKI' IIIIIIiIII- I'IIIIII'IIls IIIL‘ IIII'I'CIIUIIZII II'I‘IIII III IIII- \‘lII‘I‘O‘I IIIIiIII; IIICI. IIIIIII IIIIII.‘ H Um !).IIII. IIII
III..‘_I. I‘III‘III I.II'.:I' .'\‘I'II‘.i;I.IiIIII .IIII. icu l‘-i II' IICIIIII 1h I:‘:i:I.C III III: III I‘IULI\\ ’JIiIIIIlCII\IIlI]II1'_ILZZ
CIIIIIIILII I'III‘ :IIItiI‘ Drum-sink. III II: II.I::ctIII IIII IIiI IIIII--|IIII,I IIIIIK. (ii. IIIIllIII II,III. IXNLH IIII.‘ \I‘EI
IIIIIIIIIIIII’II in II1'..‘ :II'L‘II IIIIIIIIIII; IIIL‘ II-IIxC——.IIIIII.‘ \I‘I. III. II In: his III IIII: IKI ICiI: II‘UH hills II‘III;IiII_I1L‘.<.
III IxIIIT/IIIU ilIIII Kimul IIIIIII (III \‘. IIiI:'II IIII Irv." II II.I' :III -.I1\I_\ IIIIII IILNLH‘IIII IIII \I ilII \I'I.‘IIUII IIn
IIIiIIIIIIIIiii'H) IIIL' SI'IIIIIIII'II III.:s III i\1‘..ILIL1IIIII IIIIIII. RIII II and Ix'III. IIIIIIi II-II, ZIN IIIII 11:. IIIIJI‘
IKLI!IILIII.L\ iII IIII: IIIIIIIII III. IIII: TII: k1: IiIIrz. III .II i iIIII . ii: .I.II Ina IIII'II‘ iII II IIIIIII III\ IIII II C
‘IIIIIL‘UI lIII.~.. IIIIIIIIIIIIiIIII, IIILII> IIICIIIIIIIIIII III the IIIIIIiIII. IIIII .. I.I,I: II: i III-I ‘I’IIIIII .II. III: I 1.1] .1).
III-.- IIIigiI. .II IIIII,I;IIIIII1IIIII g’ILI‘I‘.‘\ in IIII IIII :cm :I. '.-:I iI. IIIIIIIIIIICI‘ III IIIL .IIIIIIIIIIIIII III [III-

I‘xi>.IiIII; I'IIcIIx‘ I‘Iy '..-III;IIi llIk‘IllSUl‘Il‘IlIIMII [‘i'IILIIlL‘IHfJ, rude; III :LIIIIIIIIL' (IILII'I'IIfI-L‘I'. II ix III'I.III.III|..‘
liml IIIII'iIIII. liIu iII'IIcI're IIII‘ III‘IIIIiIiI‘ IIIIIICI‘iIII I'..‘I‘IIIIII‘ IIIIIHIIC.

IIiL‘ IIIII I IyIIiI III III II‘II' III .IniIIIiII I'l II:ix~..a in NW lII'CII (II'L‘ IIII'IN'L‘ IIIIII IEII‘III IIIL‘ IJII'gL‘
III‘II'\'. .I‘..I.— HIIZIITL‘II IiIIgI III II.'II1II0IIIIIII \IIICIIIIIxUS. L‘IIIIIIII'isiIIII IIII‘ MIIII IIIIIs I'! iIII: \VL‘SI :IIIII
IiJL‘ IIiilh [IIIIIIuII III' IHIII ilHIi I‘I'IiIIIIIIIIIi i0 I'IIc I‘Ih‘I :_IiI-.I I'IIIIIII. 'I III.» 'x'II'HL'lLII'C I'III~. I‘L‘CII i‘cII‘z'ruI
III III I’IIII'I’I‘y (NS-I, p. HUS} :Ix' IIII~‘I;iII|v IIIL‘ I‘IIIII'III CIIIIL‘I‘IIII‘ic IIII'IIclIII‘u III’ the h-IIIIL‘IIIII-zm
III'I'II. II‘II: I'.III:IiIIiIII: IIH'I‘L‘ III‘iIIIJ. III .. IIIIIIIIi. ()IIclIr IiIIII KIIIIII/I iII IIII: M;II:II;IIIIIII—SI:IIIIII
IIIII'IIIIII I‘cIIiIIII. 'I‘IIu LIUI'III'ICIZ‘. III‘ II‘II.‘ II-IIIII IziziiIIIIIiII gut-us :II'(‘ lIhlII’IIIy I‘IIiI'I'I- \\‘I'iI(I‘..‘II'1CII‘IIIIII
I'IIIII'III mtil‘IIc II. iIII IIIc BII'IIQI.‘ III' Slit'lHIfIKIilIf! I'III‘I-.x, III; in III-l? I‘IL‘IDI‘I'IN'II'SIILKI III‘IIIIIIII IVIiIIIlIIIIII,
()I'-;:I.-IiIII:;I.II;.I, IIIinIII' IIIII".|‘-I\'I.: IL‘IIIIII'LII. II.I:I'II I‘IUII‘II ItIIcI‘.‘ IIII' I.‘.IIII:II:'I I» sharp. ’I'iIc IIIIII-
IIIrt’III'IIIIIIIIm ilIIII CIIII I‘II.‘ IIICII I'IIIIIIII IIII‘ :Iiiii‘giu ix .'. III‘II III‘ ‘.-".‘l’iII'."‘.I I'III'III; m:II‘IIiIII; II “III: III‘
III-criIII'IIIIIII. which IIIIIIIIIR IIII‘ C:I'.'II.'I‘II III .IIIIIII IIIIIIII sui' I;.IIII§: III IIII‘ iIIII‘III-wmi .II iII. 2)
IVIIIIUI" II.‘I'III‘III.IIiIIIIs iIIcIIIIIc the bending; UI iIICI.IIII:Icl.-Iil III.:II.\ I'-.II:IIII shcclr.‘ III II'IIIIilIIiII
gnciss, ISUIEIII‘II from the IIIziiII I'IIIIL‘I‘IIII.

’I'III‘ III‘IIIIIIIIiII [Incimcs III'II IHUSi LIIiIIIIL‘IhL in UIIIL'I'UP mI. iIIg, III IIIciI~ IIILI‘L‘ZIVI‘ IIIII‘IIIinICII
I:.IIIIiiIirIII. A I'IIIiIIIiIIn ia‘ I:~i:;III_\I present, IIIIIICHH', I'HUII'II IIICII' I=i:II'I.Ii.I~.. gIIIiIIg :I (Imme-
IIIII‘ sII‘III'IIII‘I' \'-.'iII'I IIIIIIIIIIIII'CI‘HIII IIiII. SIIL‘II Ii IIIIIIIiIIII. L'IIII III' II‘mII.. 'II"!IL'Ii II-‘I'OS‘I III-mi. A‘i
LIIIJIL‘,1):.‘11IHIIIIIIIS(IIILILIUIII'IL"ICII‘I'QQII'I.‘I'{.I'C()I'1IITSCIEIIII IIII' I:I;I:iiIII: iII,III. i-;I,. . . :IIII: ii‘ prcxcnl,
IIIII_\' occur III:.-.I' their IIIIII'gIIIS.

In II.IIIII— .IIIII. LiIIIuII IIIC I.i;milIIiII LiFIL‘INNtI II‘iIIiIiI IIII.‘ III: IIIIiIII. II IIIIIIIII.‘ Ia'iIII -. .IIIII
III-J IIIiISxiw IIIIIIIIMIil-JH IIIII H‘U’IIL‘ILIII) \III-III. II IIIIII'II IIII'II‘.‘ IIIIIiI‘IlI'I I..\IIIIc. \IIcIiInIrII .‘I IIIM
I‘I'IIIII III'.‘ \IIIII IIiII- i. :I IIIIII--L'.I-.I| IIII':I II I':IIIII' IIIIII :I IIIIIIIII -.'L'I'!I I liNl'. \IIIII‘ .IIIII I I‘III‘ ".II "w M.
IIIIi IIiIIII I‘ IlINC'II I,» II:II III SIIL‘: IIIII' III I III. IIII'I IIiIIliIL‘ II Ik-. I.Ii~ IiIII IIIIciwmc II; IIIIiIIII, I\
IIIIiIII in IIIL‘ ghIIIilIIiII I'I‘AIAMn IIIl ..~I .I. I: ‘III Linus II III \I. IIIII {IIIr Iii'LIiII is L‘UI'II‘SCI’. III' III; :I
I'ISHIIII III‘I‘III.II'I;I~II\ (\III‘LimI-II 5", .II”).

I’I'lI'III;I‘IIIIIIII';II|}' :III‘ IgI‘:I:IilIIiII IIIII'iIIII‘II .‘H'L‘ mIII‘iI :IIIIII.‘ :IIIII I‘IInxisl III' III‘IIIIII.‘i:.'.\I.f.
IIIIII'IIIIIiIII‘. :I.:i.I:I-:. IIIIIII'I/ IIIIII IIi.IIliII‘ Muscuviii' ir. M‘IHHIIHL‘B pruwiil in "IIIIIII (IIIII‘IIIII‘I,
Imi! . IIIIIIm. III :II. II-IIxI II IL“\ inI IIIIIL‘ IiI‘I] IIII. fil‘IIIL’I‘IL‘. IIIIII IIIIIIIiZL'. 'I !III <iIIIIIIII‘i iI IIIIISII‘IIICII
III [I‘IL‘ IOIII‘J\\II'I§_'. I.‘\lIIH;11'.‘II IIIIIIILs:

5.". 500 : 5:"5III 52508

1' U (I

()I'IIIIIL‘IIMI‘ .. ., .. 70 .I? 35
\IIIIIII .. .. .. II) III |.‘.
MiI’zIIIIinI: .. ., .. IO I5 21)
()IIIII'l/. .. .. .. 35 . 25 1 III)
BIUIII'.‘ .. .. .. 5 III ' 2
IVIUSL‘UVIIL‘ I 2
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52-500 IIIIIiIIIIrII IIIII.Igin III gI‘IIIIiIIIiII I_I,IIIIi~.\. L‘J‘vI III MIIIIIIIIIII
52:50] (irIIIIiIIIiII gnciss. ‘I\\() miles IIIII‘III-L‘Iisl III .'\'Iil.II‘IIIIII.
52.508 Massive nIIIiIIIiII gncitw. MIIII |IiII:..



I)

MiL‘I'III'liIIIs ix pI‘UKHiIIL‘fli \!1I1\'\i.[SLICDiEIL‘CIHL‘IH IL‘IIIIIIIs \IiIiI IiIc IIIIIL'I Il‘liHCl‘iil\ ()tII—
CiIIS'L‘ is IISIJIIih IIIIIIIIIIIIIII, I" II‘jIII' :IIEL'IL'LI iI) SCiHiU'iL' IIIIIIL‘ IIlIIiIL‘ IIiIIInIIgII LIIIIIIIIIIII is I'IlIII HS
in \ill‘ liiL‘l LIII: LIH’Ii :I IiIIIII IiIL IIIEILII ILIIIIIIII. HiIIIIiIIt. IIIIIIIL‘IIIIIL'HmiLIWgIOUI'H \I'I III IIIIIs‘Lm: IL
is IIIIIIIIIII IIII-. Iii. I|.Ii_\- IIIL' IIIIiI Li'IIIiI miIILIIIl. :IlIiIIIIIgiI III SPLLiIH-LII 52 50‘) i1 ix :IIIIILIIIII: Li IIiIh
IIIIIIIIIILIIIIIL'

[:x‘IIIIIiIIIIIiIIII III" the ui‘iUV‘.‘ Iiiiiiiil“; I'CHI (liS III: II IiIL' gI'IIIIiIIIiII LII‘IIiIISIIH L‘IIIIIIisI emcnliully
Iii‘ :IIIIIIII (I0 IIL‘I‘ I:L'III 'IIllI. Ili ‘L‘ih'Pill and 40 IIIII CC”! (iliill'lY. (JUILI'I LIH‘IE'I‘Iii'IlL‘HiS iIIL'i'IIIiiIIIL
DiUiil‘L‘ IIIC IIIL'II III L‘lIiV III III'IIIII IIIIIIIIIIII. iIIis is in IIIIII'iILIIi LIllIililSl III lil'.‘ IIIIII—III'IIIIiIi.:I.II|
IIIL‘l'IIIIIIIIIIIIiL' IIIL‘iI's IIIIIL II IIII'I. ILlsIIIII II». II IIIiIIIII' L'IIII:IIIIIII;III IIIIII (H‘L‘ IIIIIIIiIIIIIIIiy (III-I .-
i‘IiUiiiC rocks. I‘. iI largely IIII IIIiI evidence IIIIII IIIL' ;_LI'IIIIIIIIiIl IIIIL'iII'scs III‘L' CIIIIIiIiCI'L'I‘. III
I‘C‘I‘I'CHL‘IH (In L‘IIIi III'LIIIIIL‘I III‘ liIL- :IHIIIJI JH‘CLISUIHHUMH III‘ III'L‘»IIIIi.\IiIIy. IIIIIIIIiIIII-I'iL'iI I‘IIL‘kr-I.

(I') Ila/Ix“ .:,IIII'.".I II'I.

.I\IIg.LIn IIIII‘iIIw III: i'iiil‘ii‘I"i‘-. i LIILIIIII'III \I'iIiI IIIII'IIEII-II' I'IIi:I:4.IiI I'-'_II IL'IILIIL' IIII' L‘IIIII'IIIL'Il III ii“:
I I'ZILIIII-I hill.» III l1!_!II"I\.l\\liiL‘}' iL’S‘LiHN‘JU‘I‘L‘UILiIIilI L'I'IiliiEUIIi LIJ'ILiIHI IIIII'IIL‘IIIIII"I- iII
III. II! .- .Il IIII' I 'II. II. "IiiII LIIIIL‘III'II iIills “end in :1 IIIIIliI-I'IIII'l LiIIL‘L'IiIIII III I. IL'L.IiIIII LIIIIIIIII);
III IEIL IIIIIIII: I] I':I .IiIIII'II] IIIII'IiI IILsIL‘Ilv II'LIIIi) and their ll'Jf'III. I"; IIIIIIIIIL‘iL‘Ii Iv) HII II Ji. IiiII II
IiiI'LL‘IiIIII :.III1 liIII iiIILII‘I:III: (If {IIL‘ [I‘L‘ix‘w [ha I cum {IIII‘L II'II..II. I'IIliIiliIIII II". ii.i\.L.'.\ IIIL‘ I.III
L'IIIIIIII .IIIiy .IIL'IiiI. IIIIIiI' iliIIII cu: tans [I-I'imy IIIIII'L' IiIIiI'IIl, (i\ is. [he E'II‘ II IIIiIi IIIIL‘ iI'ILx .-\
§"i1I.‘?.'.i “Ubikii i} din L'IIII iIL‘ “ENC“,HILII hU\\L‘\Cr, in MI: IIIIIIIsiI-L' IIIIILIIIII IIIIIi HILIL :II'I:
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it would appear that originally the rock consisted ot‘ large port‘liyritie D)l't1XL‘llCH in a
etotrntlmass ot' Coarsely erystalline plagioelase. Remnants ol’ the original structure are now
represented lay large altered crystals at hornl‘ilentle. or hornblende enelosing pyroxene. and
oeeasionai l‘elapars in a liner-grained grotitidtnass ot' metamorphic origin. “the pl'iil‘lnl)‘
pyrmene‘ prohahly attgae. has heen largely replaeett hy the pale green I'aintly pleothroie
hernhlende. 'l'he untn'innetl plagioelase ol' the granular grotnnlrriass has a eomposition in
the region oi andesine. l7pidote {Living anomalous lt)‘.\ order intert‘erenee eolonrs is t‘airi}
ahtnitlant. either as needles and prisms iii the l'elspar erystals or as :rrt‘etilar aggregates ot'
minions seeontlary origin, r»\eeessories. mainly pyrite and eaieile‘ are not etiitntnon.

t4} et.‘,\|\t-,H‘
in this group are inelttdetl roeks "intrusive” into the Basement System that are either

not imetamorphosed or are only slightly inetatnol‘phosetl. the groin) ittL‘ltltlL‘\ granites and,
tor eomenienee. pegmatites and L]Ll.ll'l/ wins.

(a) {Mr/titer
Only one large hotly ot'granite is present in the area and i‘. Form: a near~eiren|ar mass in

the north—east, where it taxes rise to the. rugged hill ol' Mahaloni and the Hnooth near \ertieal
l'aees ot' ivnltini (Sokentl. Smaller associated granites in this part ot‘ the area t'orrn eon—
spree-tins smooth roeky ridges and resistant hars aetoss titers. (itegot‘y ( NZI‘ pr 33}
tiesei'ihetl Mahaloni and N/tiltini tor Yoroni as he eztlietl ill as being: eoniposed oi tt‘aiiite
and his tiew-s hate heen nplreld try Sehoetnan t Matt. pt 28). The r\lahaloni granite resembles
the granitoid gneisses in its massite tnil‘oliated granitic mode ol' ottterop, htit is dissimilar
it: tl.at hand—speeimens are titrl‘oliated or only \\l.‘tll\l_\' t‘eiiatetl. \Vitilt.‘ its eontaet is ol‘ten not
ewneordant with the surrounding roelxs.

v axis parallel to the regional t'olt! axes. (in its east and
rue-st :-.ides the surrounding: melts are generali} evineordant \Jl‘lllt its margin, and are near
‘.a'-"itt.'tli anti ;‘.~:sot‘i;tlet| with minor l'olrls. To the north and sotrth. Irotogter. the eorreordanet.‘
ends, and the strike in the inetarno-"phie roeks is ptrpentlietilar to the granite margin, 1 he
euterai slrnetrire suggests that the granite is an ititt‘tlsnr: ltt‘tlf,‘ \‘.-l'tt!\t_' hall; has heen partly
eiiziipezisated hy folding on the east and west.

'l he main granite mass has its lone

the age ol' the granite it prohal'itt' later than the main phase ot‘ tt'.Cl.lHtttI't“1lti‘iitl and
i.-.e:a:;r:ir‘.atisrn.

the granite outcrops on low tzrotrrrtl :ts mirtmli t-xt‘rrliraion sttt’lltt‘e‘h and on higher
r'r'oiind as rugged tors and impressnt‘ roelt i'aees. ot'ten \'»i|ltl pitted. l‘t‘li.ll{‘t’.l outer-ops are
amen: men at the ma _V its, a situation where lll‘vlléilit‘ll'n :rre eomtnozi in the ttranitoitl tareissen.
and the ‘anite appears to rise 't‘tYI'liLttiiy I'rom the snrrottndizrgt roelw. Steeply' dipping!
ri"';iii;ttitt_‘s with granite irtieetion wins and oeeasional iza‘tte niames ot‘ granite surround the
intin granite tlillSSr 'l‘hese tttigiitatites are not l"lll_\‘ eont‘ot mahle with the edge of the granite
l. :tiigtht he the ease with a grasrtoid Laurie). and thir might iiir'.ie:tte a slightly tirsetirdant

tI It'dni‘. e lial'iit. L‘iltlclt is also eontrary to the nature ot' flit granitoitl il-‘rieisses.

Sredmen 329-550 t‘ronr Mahala-in is a lit rnhli'iale l‘itilli‘.‘ granite with hlael hiotite and
j'rr_;ttrt:r')rts ol' alltaliae lL.l.~i‘rll‘. lite phenom“ t~. ol' mit i when; and miertieline—mieroperthile
or" up to three t‘entinietres long and lie In parallel arrangrenrent unit the long: an“; (it tht. tlark
mutual“ loving}, the roelt :i ertitle limitation. lit‘it'eitnerr "3 7 one ot‘ the small LLtihsitliaty
,L'ivltllltf‘; trem trio miles not th-t‘ar-t ot' t‘wtzltini is rather dirt ‘ent. hating: a rather ettttigtantiiar
ryarrrtie texture trith text phenoerysts and no horahlentie. 'l'he prineipzil l‘elspars ol‘ the
ttratiite-t are Inier'oeline and mieroeline [llite'l'|":‘.(l'il]llc. rind as In the graniloid net-insert. the)
short repiaeement 'elarionships with quartz and orthottase. Urt'rioelase and alhite-oiigzoelase
are present in a slightly; altered state: heing: partly replaeetl hy \t‘l'lL‘llt‘ and elay minerals.
\tm‘essory‘ :ninerah‘r are rare in the granites, hm Illlttll‘.-.'litt.‘. apatite“ sphene and xireon are
present. Mineral eoneentrates in rain txash from the granite onterops partiettlariy at
\ftllslttl eonsist mainly oi. hornhlende.

:1.

t/J) l’e'gzmuit'tt ‘X
l’egtniatites in the area are tariaii’y intrtssite or segregational. in all eases they eonsist

essentially oi rntet‘oeline and quartz. aoinetimes with hiotite and must-mite l'ti! with no
l|ltill.’l‘.lltl|l.‘i oi an) otIier lllltti'i'tlli/(tltttri.
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The intrusive pegmatites are mainly contined to small areas ol‘more intense gu‘aniti/ation.although they are rare or absent in the granitoid gneisses. The)! are not restricted to now
major direction and are sometimes parallel to both l'oliation and dip directions. Theirintrusive nature is indicated lw sharp contacts, the tendency l'or younger peematites todisplace older ones and the hending: up ol'i‘oliation stn‘l'aees at the margins ol’sonie pegmatites,Some ol‘ the pegntatites. however. in zones \\llCt'L‘ intrusive peetnatites are conunon shotthttle indication ot' intrusive nature.

'I he non-intrusiw peematites‘. seldom greater than a text inches thick. occur as /i)'~/i_.r—/i.’veins Ill the handed tineisses and as segregations in the mieinatites.

lt'l ()mn'l: ref/i.»

’l he tillitl't/ veins like the pegntatttes are seldom. d e\cr. t‘ound in the granitoid gneissesand are mainly- eontined to rocks shouing an intermediate degree ot‘graniti/ation. lVllltL‘t'ltlhxation is alvscnt and although the quart/ is «alien clear large crislals "acre not ohser\ ed.

2. Tertiary-—\'uhanies and Sediments
An extensive derelopment ot' volcanics and sediments occurs in the western hall‘ oi‘ thearea, forming the plains south ol‘Thika and the litkenya-Mtta hills basin. and being. llank‘edto the east hy the Mua hills. Kangundo hill. Kan/alu. ()l Doimo Sapnk and the Kttlsll/lhills. The only large occurrence ol‘ volcanic rocks to the east ol‘ this barrier is the lx’apiiiI’honolite forming. the Yatta l‘lateau. which was prohahly caused by a stream ol‘ ltl\‘:t passing:through gaps north and south ot‘ ()I l)oinu\»o Sapuk.

The oldest volcanic rock in the area is the Kapiti l’honolite which is believed to he ol‘Miocene age. The overlying volcanics and sediments are probably all ol‘ 'l‘ertiary aye hut_
as no fossils are available and no age determinations have been made. it is not known whetherthey range. into the Pliocene. Mainl}r following on the Work ol‘ Shackleton (1045) around
Nyeri a correlation ol' the volcanics in the Nairobi and the Nyeri areas has been drawn up.(Table 1). It will be seen l‘rom the table that the Volcanic rocks ahove the base ol' the l.imuru(piart/ traehyte are included in the Pleistocene hut that no attempt has been made to sim—
divide the 'l‘ertiary volcanics, The correlation is largely based on the heliel' that the KerichwaValley tails are ot' the same age as the upper tull's with thin hasalts at ’l'hika and with theNycri tull',

TWO distinct volcanic associations are present in the area that in the region ot‘ Thika.which is related to volcanieily in the region ol. the Aherdare Mountains and that in theregion of l.ukema which l'orms part ol' the Nairohi sequence. These two sequences aretabulated below:

l.lJKl'I\'\ .\ 1 'l'nnm

Trachytie tutl‘s with thin hasall
t l llows , . . . . . . . it] it.Nairobi l

l’honolite Nairohi l’honolitc |t)(l I‘t. Ahsent

[N'V'elded tull's, . . . . . l.‘ lit.Athi Tull‘s and Aeelontet'ates Hills and | Upper 'l'hika huilding stone If It.lake Beds ‘ | ake Beds Ztltt it. i «f lake heds .. .. ., U 5t) it.
i (‘oarse agglomerates St) ltEtt l't.

‘ Lower Thika huiiding stone 30 It.

Himhara Series Hasaltu and tuggloinerates fit} It.
l

Kapitian lsapiti l'honolite 50 It. , Kapiti l’honolite .. t) 200 it.
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in the 'I‘hikn :tI'CJl. lli" Knpzii l‘hunnliic is l'ullmw‘cd h}. l\.i.\:i|m ilggllPlll‘lL‘l'JIIL‘fi :iinl t'nliy ziliuiil 21H) I‘ccl i-l‘ ll}r'l‘vk'l;1\.llL' mum uml [:ilw SL‘LlllilCl'll‘L “high “Wm 11 llnlltil’m acrics pllini'i/iiniul huh; Hliiiwiiigz liiili: miinliiin mcr {ill arm 01‘ iilmziit 251) music Ililll"~“ Scciinmlhi'uiigzh .hc pyr‘nckiniit; :ii'u \\';ll dimpluycd in {he gingc‘x mil by llic 'l‘li:l\;i, Allii. Nehii‘iifili.Huzim imil Ngiiiiihi‘ iim'm hv1iisiiil'lhciiill‘a cmiiuiii litigiiiL-iila iii‘du :irilicil 1',lkl\N i'iaiii-iiiiiiig:\Plh‘lllllllh ni' I‘lllL‘l'UllIkN‘. ii i\‘ hrnhuhlc lh.‘.1 Ilia?" i’L‘i‘i‘csx-iil nuii'icliuu iiiwcldcil lii'il‘s. ’I'hi-iciizc m lglillifhl'lliffi icll 'lcnipuiluy. Nil p. 7). ti'c wine «il' ilic lltll {mind‘s lhiuLcn, ;icci'tniii dirgi'w iii’ li’iiiing hm“. H'Hllk‘llnll.‘°~ [:ikirn pl;ici::i1 (hi: haw. m i\ typical ul‘ igiiiiiiihrilcs.Th: iiiil‘a on this ll;:nk~. of this Min lllll‘\ \lll‘“ lilli luuiim' in plan“; ;1\ (l0 SUIHL‘ iii il'ru Hill‘swuili [\I' 'I'ul‘i.

Siiliih nl' Ill-Q T-Juii'ohi i'iici' in lllk‘ iiigiiun niir lli mid L.‘d\l in" i .lllxk‘llj, .i. lhc volcanic .‘xL‘KlUL‘lIK‘L'is Llill'ci'cnl and much luv. iinihii Iii, «\aiiu:ii"l‘iiil.ii.1hcbminl lllt‘lhl‘L‘l‘lfilll-C Knpiii l’liiiiiiiliit.hill is mui'lmii hy sundxtniic and then lw :i \iii‘iuhli: auxincnu‘ Lil' [LllTS :iiitl :i:.:::lniiis:i'zilcx\Rlll‘it‘ iii" WlilLfll may hr miu‘i' dcpmilcd. 'l'hc liisjhirst VUlL‘dlllL' hud ix the Nziii'uhi l‘hirimliiu.which ix not \ccn lik‘Jll' 'l hikii in the l‘Uil mapped. lmpm'izznl IElJNL‘lhIiTH‘ l'i‘nm lliix‘ mu‘ihL'i'n\L“.]!|C!H‘U my the immin- nil~ llh' Simhni'n and the iippu‘i‘ iiili'.. Hic “up: i‘cliiiiiinxliip liciwccnihc l\\'(lr\L'L:'.lk‘l1CC.x i». niii L‘lLTJlI.£llll1(3l!:¥,ll ii l'uirl)‘ ihl‘lll'ulx‘ Uri‘l‘k‘lllllflli hil‘lc can lit L'ihiikiicd“('(‘kl‘1'~l"Lll‘. l‘J‘),

This iii:iiii pi'uhlcni ciiii«_‘l:iiiiiii; I11;lll}‘ iii' the “HR ix in giucv-iin! I‘iii' [hcii' ;i;_iy,|iiliii‘iliniiii Hm}. originated 1)) [hr (lL‘DH‘wlllUH nl'nii' lioi'iic inniL‘i'Lil i'runi :i tll\l£llll «unit and llUl i'i‘niiimun”. I'l'r/r'H'It'l'. \‘\'K‘l(lll‘." in ilic iiill‘x’ i» ciiniiiinnly :lSHi‘L‘lJEL‘kl \xiih xiiuiks ul- t‘li‘nltllllll ('rl‘(LWKIIIl-lL‘ll glam ILiiiisnul piii'ullcl in ilit‘ huhlini', (his 01' llic lllUnl dialiiicihc lll‘l'l/(1l1\'~"i'l'~\ill}f{ [his i'iuiliii'is liil\ lk‘Lfll imippul .is :i wuhluil iiiil‘.

(I) K -\]’l[l l’llri\()l i ll
l'lic l\.ipiti l’hnnulilc I'iuiiix ihir |WlillllH Millll) (ii' ()I l)i.iiiijm Sjipiik. “hi-r; ll nlli'l'Ul'lKlNlumii Ruck :iml lVllllllil Eiill: p.iil iil’ Ihv Dllllflx w: ‘1 pl 1 Hlu‘i -‘ , Jil‘.'.l mppwig Inc ‘i':iii;iI‘ll -.'_‘.J. Ii i5 Jil‘wl) print-ii :iniligi il‘r; i\_‘.iL‘L‘l.lbl!L‘\ in Lil“ .-‘\1lii;ii:ii'lili|\:: Millijm. . iii! [.litlk‘T'lllL' iii-Li l‘lllill‘; \i‘hci'x‘ i hm hi_‘i"i iii'nwii in lliili‘—lit\l\.‘-<. ll!“ L"'lkli'l3t.'; \llM‘A‘i ilmz tiii‘

l‘l]|>iii\l.‘3.‘ l\ [‘i'cw'L‘Zi'. N‘uui .iii Maxi (W450 filEUJH‘ Iiiilcu, .‘xii k'il‘wlL‘i'l‘. liiiiii in it‘»« -.:L'iii run by\l!3!”.k',\1t‘(l.i=;‘.lll3\2|] in l’iia l. \\ L,’xl UT linnmlii lllC py.‘m~ulm.lhrs ml {in .-\1lii Hill's h m.- iiwi'«pin-d il‘.\' t‘tl‘J'I Iil [hi3 pEi .i‘iilL‘ an! twins in :mi t‘ll B;‘.'~‘.'l']1ctll Sgiruiciii :.:nci.~.~.i.‘\ \\ iiilc IlLIllliiil'l vlll'lt‘fii‘. |'.i'il\ 1H] an i_L',iii;il lam-How mlizc can lx- iii:ipp;\l. Uilicr L". iiluicc l'ni‘ lllL‘ cucniiil' llii- plir'. :ililc ix p:ii\'idcd by [he iitll'u .Il1\l .‘igzgliiiiicizilcr. \Ulllll find “A! ril‘ l-;:ilxii/i. whichH'Hl ili-‘u‘lly Lill llk' H.'- iiiciii mili nii iiiiilci‘hing pliuncilih). Ihc liiiciii:ii‘l:in1_‘,ihcliiiiit (3."[hi' phunnlih‘ i i p:ii'.ill;'.' :0 Elm: L'ilgv ul‘ llii: (nil-l 'i‘L‘iiiu-iiiis “may. :w‘ \IL‘L Ii on Ilw i\l|'il lillllx'.Kall‘irillll iiiiil l'Liilui/i and 1“ viii}: lii‘nlxzii by ”TU ll‘l‘i_i_.!llL‘ \‘i‘ l:i\;i hziiiiin}: {liq ‘i':ii[i l’lci’ciiii.(h’iirinzilly llll‘ iiiaiii p:a:l i‘l' ll‘L pluiiiulitu IHLIHI llil'yL.‘ lM‘L‘ll iniiiml in [he plmnnlilir L‘zhl H1()3 l)l’l|l_\“ Snpilluiiiil “l‘-1"i‘ll‘[‘l‘i'.l‘l_\ L'\'lL‘llLlL‘Lli»l)Llll1\\lll\l-DEN! lhc lk‘llliL‘lllcl‘lli‘l'l\‘;1‘.i/;lllilii ilii' Lli'iliiciiuns (in ilii' ni'iijinnl ism-iii iii ilic lll‘ill it |.\ PIL‘ulll‘ilL‘tl lllill. L‘I'Khlxll‘. ii? iii; l‘;;i[‘villI’lii‘iiriliic lk‘li‘i'L‘ the (lip; iiiiiii iil' li‘n: g‘yi'ttclus'iicx min \"rjhl.
.\ xiiikiiis', Elwiliii'i‘: | lli‘J l'x:|]‘ui|i i’hi‘nnlili' Iliii whci-r iin alga: Cilll ht nhwi‘xul. ii I“‘-‘.‘\'i2 iliiil 1h; phimnlil. ». .i: iu l'i'iiiii :ihnii‘. 50 In ll‘il I'm“ iii 'lllL'ifllCnH .ilHl LIDDL'JIIN' in hc ruling:am an run Willi-w. 'l‘iiiu I". iiniiccnlili: :ilni‘g llh‘ \";ii1;i F’I-i'wu mm! M lilL‘ phiiiiishic i'ily,‘ l.’L'I.I.'Hi l)1rl[‘._‘.\! l) milk. It i: iiiilch 021 this L‘iiilunu) illlll if l1.m lm‘n L‘ifiliglllkli‘ii ll‘. ll !liL‘ Kzipiiil‘iiiinnli'i‘ rurr; «in an Cimiiin litxcl. ihc .\lll‘l~l\.'li'_7\_‘.|‘.L‘ [lullafllli'li lii ([‘IllliINl 1:\ III'H l'."ill‘i\‘iii: Il'ii'm pic‘iiii‘u hi-i‘c—liixla‘ L"»'l(l£‘l'lL‘C whnmx lliill iinili-I' lllkf l'hik‘i Dlilll‘A il‘c léilpili l‘liiiimlilcix -."IilL'i1I1!C.\ :ilmrii‘. H!‘ '..:i'iv\. up In iiwi' ‘00 [13c , Thu 1" iruziwnl l1}. i'i'licl‘ In 1h.- lliiuciiiiini

wiuiii uhl lllliLl :‘.iii'|';in' ii\'.:i' which lllL‘ l.‘i\"\'. ihmul. iic~.:iiniiil'nin<; iii hullmv.» LYI‘ILl iciwiiigl'..1L‘ i'iiixliii' pninia lH iic cmmml hy |;ilci' p_»'i'iicl;;=:iii‘a‘. The pic itmi iiili‘|.'ni;-.~; iv.‘ phoniiliici‘um‘ilul in linl‘U-liflli‘x' mix mi {lic Matti l’lziln‘in! |‘.Lilil' lililiiniiini |l‘..l['l\L‘l. \x‘hii'i‘ 50111e 01'pliuiiuliizg wurc nisiicti‘ulcnl Wi'lltHll lindiiig :~ ham; Siiim‘ rrl' ihv: l‘l‘iL'illHlL‘ \m'k ll‘lklll.‘ll'._'\
1i'i:il JHUIL‘ ihiin (tn; l;i‘-.';i Ilmx i» pix-aunt iii llll.‘ Kiipiii l’huiinliixz

t‘ phrvniilitc ix {l lliil'kl‘ hlnL'ii. iiiic~giiiinml inu'n \‘iilh L’UHNDlCHULIh phcmcnxix ii!‘:iiilinchiw illitl ncplivliiii‘. 'l‘hL‘ Dlll‘iiifL‘l'y'Mlfi ul‘ nillii'clum: :ii'L‘ cuiiiiimnly 3 ll‘ .l uni. hwy,
”ml “CCI‘Viml-llly “P 10 5 cm. and SOI‘.‘]L‘Ill11‘>; Iiii‘in L‘i‘iiCil‘iirm miiia. ()l'iL‘IllLlllHJl ul' llic]‘l|\|]UL‘I)"Sl\ I‘x ('I‘HHHUIL l1‘.ll nu L‘\i|L‘l inl'iii'muiic-ii 1H i'l.‘g_:.ii'ilx' ilpw \‘lih Llutcniiiiiul iii 1h::imi nisippcal. Ncui‘ l.lil\k‘ll)'\l [lic plurniiui'jmh‘. iti'l: :iligni‘i! |iUI'll1-"-‘lill|. l‘lll tin llic Yiiiizi



3|

l"ateatt twn alignments were nntetL une heing nearly imrth—sntttll and the other being: parallel
1:: the sides ul'the plateau. 'l'hi.~; alignment parallel to the Side», 01' the plateau is more common
l‘UI‘tI' southeast. UtllSlt the present area. :‘Mnygtlales tilled inith zenlttes‘ and calcite are
lliirly enmmun.

Mie:‘n.~;enpie:ii'} speeitnenx 53.32173 and 52.533 l'rnm near lx‘nnia Rnelx and eaxt nt‘ t)|
Duinyn Sanuk‘ agree with that deserihetl hy (‘amphell Smith (193]. p. 233%} and I‘iehneinan
(19715:, [1, My), ’I‘he tti'nttmlntass eunaix'tr'; ut' prisms ul‘ annrthtielase itl)(JlIl (12“ min. in length
with an ahnntlzmee til' the. wtla pyrtwenex aegirine and aegirine-augtite and the HUtlll amphi-
hnles. enssyrite and lxataphurite. linhetlral nephelinen are alw present. with irnn ore and
anaieite.

l'u/m Pftlit’rr.’l. The Yatta Plateau is a narrow flat-limped ridge. hetween the. .\thi river
l‘t‘». the wew't and the 'l'ixa river nn the east, m'er intieh til" its length. Sll'L‘lL‘hlflg Hit) miles in a
mirth—easterly tlireetinn I‘mm ()l l)i".inyi\ Sttptlli In the. (ialana valley eax‘t tiluliN'i‘iVU. Preserva—
tinn til the plateau is; tltie in :t eapping ol‘ Kapiti l’hnnnlile. which at its L‘LlllL‘ is ahutit St) to 75
that thiek. Mung itw length there is a gentle slnpe tn the Stitlllt-Ctl'w‘. til" the nhnnulite—itmement
etintttet.

In the present area. the plateau extentlx from near [hurt-Len littllx' tn \tltlllt-ULISI ul'
Kithimani, t'nrmingt the divide between the Athi and Thika I'l‘aCI‘fi. l‘ltnnulite caps the
niatean unly as far nnrth an a point snttth~east nt‘ lx’atltini. where the plateau is l'nrmetl h)
hintite gneirtses. l‘nrthe' tn the nnrth—west. the hiritite gneissm :tre COVL‘I‘Ctl by Hill: with
nn Iii'iilerhing phnnnlite until the northern edge nl‘ the area in reached. The northern eml
(at the phnnnlite on the Yatta Plateau must have heen joined to the main phnnnli‘ie sheet at
the C(lflk‘N‘ 0i 0] [)ninyo Sapnk‘, heliure being iwlatetl hy erminn hy- the Athi river. Izvitlettee
l'er this in prnvitletl by an imlatetl patch ul‘ phonulite a n the wextern aide ol‘ the .=“\lhi rhet'.
hetween the Yatta Plateau and ()l Duinyu Santik.

The problem H'Jl lay the ‘r'atta nhnnnlite ix ltt aeentmt I‘m an unhernn ul‘ la'ra Hit) Itlllt‘S
lung: antl (In an axeragte mil} 2 to 3 inile~t witle. (,iregnry (l‘)3l. n. lHt’i) Sttggjk‘hlk‘tl thzst the
hienent t‘llhtfl’VL'Ll lava ml the \"atla l-‘lateati “i.—; a remnant nt'a \‘i-‘ltI' Wheel (‘1‘ it mnxt have been
enntinetl like; stream hetween the banks nl‘a valley". Walah (ht-(fl, l"- VJ) <ttmmrt~i the \’tt.‘\\‘
th.‘t the phnnolili‘ llt‘WCLl down an (‘iltl \alley' and S'Iggge‘st‘t that atmrs nl' plmimlite ("(it‘lttllntl
laterally truth the main Inae: marlx the L'tIlII‘M‘ nl' lt‘lhtltttt':r' Valle“, AS the phnnnlite nttterop
is .I matinnntir; near I)! Duimn Sapltk it might he pnxxihle at this puiht tn traee the In‘iginal
\alley. 3m [in nu evitt-snee tor .1 Further talley has been l‘ottntl‘ and tin nltl river tlennsitx
l|.!\t_‘ heen teenttletl. although snh—phunttlite deposits of Llotthtl‘ttl might have heen l‘nttntl
Llsl el' til Duinyn SQIDIl.

A third theory to account for the Yatla [’lateanxx;1~.pnt I'm ward h). hutimn t 105}, p. 5']
MM retcaé‘tletl it as: improbable that a Single l:l‘.'.t tlnw entiltl enntirnie I'nr lh‘tt miles. lle
t‘ntmtl hreeeiateil Innes in hintite grneisses atl_i:ie-.~nt In the plateau and p'irallel In its \'lLl1-
ant! hittfla‘iietl that they rtprexent helts‘ aluttg'. WlllL‘lt nhunulite wax extrtttletl hy a \erieH ol‘
lectll-‘W ll utttI'IP-i l ateral ilnw l'rnm the main line ol‘ l_‘\[l‘tt'»‘ittlt wntiltl ftl‘v.‘ sptnx (it phnnnlite.
\neh ax- the ‘tl‘l'Jl' in the Keite-Jt‘hwake valley where valleys were dominated amt the lnta
lllmetl tin or tltt\\'1] llll‘lll» tip lt)lll«.‘l'tl'L“1L‘lll, hmvexer. nn phannlii.‘ I'eeiler tljirlai‘» have heen
liveatetl and the only traee ut' an intrttyixe cutting: the phhnnlite ~.|ieet in the. prement area l\
wane tlnlerite llnat neir linin'teen l-‘al|~;.

'1 here i4 mm; m itleiiee tn enniii'nt the \tt§,'y.‘."~llt)ll that the ‘t’aita l‘linnniite reprexen‘»; the
I’e.ti_;in\' til' it larger sheet. .‘leht'ientan ll‘J-ll‘l. t". (it lint“ example, leeati-tl allm'ial t-ltzinulite
lt';':_t.’31].'ttl.". l‘i In ."tt mil-:8 eakt ni'ttl Unite-n 81“.]tHUllltikll’wli'tML‘ in .n Ilie ‘r'at‘a l‘lalein Itlltl
in t'rainattx k‘l‘tllllllt‘lfl nut rixiny, en the plateau, >~ll_flt‘.L‘.‘§ll§‘|t1 a mneh Witter extent let' the
hln-nulite etieiitallyx "the »\lt‘i.ti‘tit:tive erminn ti!' nimt at an extenxiw; ‘illt'ki L'Utlltl hell have
[wen earrietl tint h); the Athi and Tl\-;l liter». The Origin til the plattan tam ax the remains
en" an nriginal mtertwh‘e lax-a sheet liax' alw been any. flied hf; Santleia { I‘M-3. p. 8-9) t'rnm
ex EIaee ii:- tl'ie \"ui-Snulh Yatta area.

t2) SIMHARA StllllS
()xerlting the Kapili l‘hnnulite in the Thilxn valley is a \at‘iahle xettnenee nl' hasaltie

41y,.{lt"rll‘€l’itl\38. which Ctti‘l’Cfx‘DUHtl In the haxaltie agglomerates 01' the Simlmra Sm iex tleserihetl
l") Sl'taeklettin (194.5. 1‘. j) in the ( hania valley at \yeri and as far Ht‘tlll] m; l'\i‘lal\inth_ 'Ihe
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hilSEllllL‘ £lgl:ltHllL‘l‘lt\' 11rc l‘-c~‘.t tlirmlarvctl in thc 'l‘hilm \‘1tllcy. hut11l.~.00ccurin thc [(111110 11ndNdurugii \‘.Il|c}'\. ‘l'hcrc is n11 ll]\ilClllll}!‘I nl' h;1s:1l1ictzcgzlmncrnlcx in tlic Alhi 1.;‘lcy or iicurl.11kcny:it m‘i‘rlying ihc l'x'npili l’lmnalilc. 'l'iic s11rl':1ccnl'thc[insultzigglvntcrutc-JS utru'ncly1111cx‘c:1.;: lcnlurcwcll1lc111L1nxlrntc1l in 1h: N1l1tt‘11g11\.1!lcy.

'I'hr: hlucks til' husnll with {igglnntciu1lcs :11‘c 'hiiruclcri/cd hy lhcii‘ highly \-c.~ict:l1;rnuturc, 111-11131 munitlcx l1;1\ini_: ;1 |11i111:_\'c11111l‘1c1l upputruncc. 'l‘hc hluckx‘ Lin 1111! slaw. grunt\‘1tri:1liun. hut lhcrc l\' :1 grnthilitin l‘rnm Vltl'lL‘llL‘H‘ with nihinc phcnncrysls l1) v11ricticx‘ 11 ilhl‘clsptn' phcnncrists, Spuinmi 52 53:3 ll'lllll thc Kunm \11llc_\ is :1 linc—grcinctl dznk guyruck. wilh amnll phcinicrynts 211111 chutcrs 111‘ culcic pluninclnsc l‘clsmr 11nd small inxcls tilllltllnglxllc :nnl iron Mule. pruhnl'nlt- rcnrcncnlirig zlllctctl olivine pl1cnnc1‘yxtx In lhin \cclinnin mhhlion 11,1 lhc phcnncryslx‘1.1hlilt1rnrisrm‘.0iinhinrltn'il:1:1111alsohcsccn in 11 linc—grniin'nigroundnut“ 01119315111: 11l' snml'i l'clxm' Dl'lhlllfi. yrnnnlur instiniclilc 11nd pyrtncnc. and smullspcckx 11l‘ hiding-1111.

t3l.«\1111‘l1'11'. «w 1.1m B11». -1\1>'l'1115111 1111 ‘l'nnm. A1111
'i h; 1'} rnclztxtio .11'c thc 111ml :1h1n11l1111t 111‘ lhc \-:‘-lc::r1ic rnclxx. l'nrinini: :1 liliclt \\ iilcwrcniixcrics'. (i!~ \‘111'i11lvlc deposita‘ in bath thc ’ll!il~.;1 Lind Lillxcnyu rcgzimm '[ hcy cmxr lhc. Ktlpllll’htmulnc 11m" intich til" ll‘n.‘ :Vrcn :nnl 1:51:11t l'rum lhc l‘.1\';1 1111 lhc Yulltt l’lnlcnu. 111‘: l'utmtll'111'1i1c1' out than: thc phnnnlilu

In thc rcgiun til 'I h1lv1 ninl i Llccnyti lhq c1111 hc lihiilctl inlu 111111111113. ’l hc Athi lll‘xinchnlc 11H tlic mruclnsiticx 11p In and including, thc ncltlctl t11l'l‘ which for: :i. such :1 v.1:ll111;:7‘1'ut‘. lltlll/Ull 111 lhc \‘nllcyv. mulh nli ’l'liilx'n. (l\1‘1'l)'lllg llic viclt'ctl lull :11111 forming lhc1.1111110; 01‘ [[10 plains \icn‘l Ul‘Ul |)11i:1;.‘118:111:.l; 111'1‘ gicy truchytic lullx \\ ith ll1in l‘lilsnlllc 11.1;1
Hunk til” l uikipinn lyric. 11ml :11'1- liq-c coiisitlcrctl 11H tltc 11mm milk w" 1111: lhikzt nrcn.

"111c,-\1121 lizll‘x [111111 ;1 Itiiilhrn: sicqttcncc nl‘ run-l; l_\»'1\1rsl\cl\\cc11 lhc 'l‘hilxu :1111‘. lhc Nuii'nliirix‘crrt. South 0|" thc Nniruhi 1‘i\:.:r iiu\i:‘.1.'1‘. thc scqtlcnlx is r111hcr chnngtctl. Although llll.‘l\lhi lull}; c1111 still hc r'ccugtnig/ctl 1stnlcrlj~1ingz tltc Ntiiruhi l’lmnolilc ucwl til‘ l,1:l\c11y;1_ l minllzc \H‘xlcrn cwrc lil' lhi.‘ 1111.11 l‘1c c"\ll1i [Ulla cxicnt! .1; 1315' c.1~.t 11x01 ”Jinn: Sunni“ l‘lll .II‘c1111|yrznclylinnn‘.lulhc czi~l all)! l)l1lll)'(l$ll|7[ll\.

'l‘hc yovngrcst p5 mclnxticx tin 1:1»! umicriic liic Nuiruhi l‘htnmlilc :tntl l'm' lhr. iL‘nM'Il: ;1:.'rcgzn‘tlul 11x Iming. ol‘ .xiniilitr age 111 Ill») Kc1‘icl111al \1'11llcy lull‘s (1w T11l>ic l). 'l'lngv chuintislymark 1151:1171; ul‘cxlcnaivc m'mcimlic cxtr11~inni1s1|1c)';1rcnz:1cl1 l’tzrthci' ~.\-i1l1~;prc11d 1511111 llicunderlying «\lhi lull}; 11nd UV‘CI'NILD lllllL‘l‘ vulcanic rocks. Ncni‘ 'I hikzi. lhcy‘ RIM 011 l|1c Alhilttll‘s. south of ()I Duinyu Sélplllx 0:1 lllL‘ Knpiti l’hnnulilc. \2 inlc “cal nl' Kim/11m ll‘.c_.‘ rm:dircclly 1111 lhc linscmcnt Syiilcm. 'l‘hcytilml‘urni ll1cisul111cil hand nl' lull l‘nirly high (H) thc1113.1 1l1111k 11l‘1l1c Mun l1ill:..tl1c small lingcr ul' lull hcluccn Kungumin hill 11ml Ilic I‘vlna hills111nll'nr1111hv: cuppingun11511111ll hilljuatucsl nl‘ Mzihailuni.

Mustnl'thcpyro:l;15tic>‘.:n'c [‘i'llhallll} ul‘ lrticlrxtic nulurc, cmnnmnly mnlnining cr} utilix(ll mlhncln'xc 11ml 11:1111‘lhucluxc 111111 rnrch,‘ crystals ul‘ nuiiirinc. in 11 gmnnthn‘ixx 111:11lc up|;1r11:l\' or glns‘; fil‘ILH‘tlS. 'l‘hc pyro"!:1xlicx in [IN ’l'liikti rcgtiun .‘1rc \xcll iii-\plui-‘cll in :1” llti‘vullcyr‘ 11ml lcml 11') gm: :1 unil'urm <ct|11c11cc our :1 witic 11rc:1 In contrast. 1hc lull-i 11nd.‘lgglnnicrtttca 11111|cr llu: Nnimhi ’l‘nmolilc 1111‘ much 11101'1' \‘lll'lilhlL‘. thc,‘ 111's: Ll'xllllll} 1'-l';-.11c:lt'li‘._‘v‘ upticuritiiix. anmctinic: \.-.ill1 blnlra 111‘ tlll‘ll‘clltlll 121111 unlike l|1u lhilut 1'-_\r11cl:1.‘i:.m111113‘ ht mt lly‘ \1:11c1‘~nlc‘p11\ilc1l.

'l‘lic lt)‘.\1,“.‘1 pyrnclzmtii.‘ litn‘irnn in lhc 41111141 rci'im :1hmvc thc hmcr huiltii1111—:-‘l«.111-; :11l‘-c (luscrihctl J:11cr) ix :1 cmrxc \ull |"1lc :1yglonrsrnlc. which. “her; thc h11il1lingvxtunc :1111iSinihln‘a liaiuzills :nc ultra-311*. lica' 1h1‘1‘clly 011 1111: Kill‘lll l’hnnuliic, 'l'hc11:131hn11crntic ll-‘H‘l/tlltis Lllll‘L‘Llclk'tl 1111-.ltthoiit Sll lli'k‘l Iliick. consisting 111:1i11|_vul'cnurnc1111111igc;1nxli;nxsin:1 lincr
liruttniini 13:; 1?|i:l;1..5>. ()l\:-.ikil;l!‘l and him l'1_!g111c11t.~‘.;1rc much: prcncnl.

111 lhc N1.i.”uhi \';. lcy. titc hm =51 ,1});:l1-.:1.‘1'-1lc 1“ 1~\'-:1'l.1i11 l\_\ l.:i\‘cl‘c1i:~, [1111 liizilltcr 1:.. ll).lltcnppcrhuiltliirtzv-nlin:1:c1111 hc.*su_-c.-11'c-.li11i: 1:11 llic113111121111c1'n1cm trc lhc l1|1i‘Ll' 111112 In.xlnnc i-s ili'NL‘nI. it; placc i=1 lukcn by :1 lL1irl'v thick t11ll‘11-‘ilh ci‘)-'.-.111l inx‘cts' 111' :1:1 :tggtlmfitlxtln'lnlli l‘hix Hill with cryx'mlv. i~111n C‘tti‘cmcly h;1r1i hlnnl 1111.| luring lhc lip til the 'l'hik;1 11ml(‘11,111'10. llills, 'l‘li: 113.1;rll11111.-r;1lic lttll' i»; «eul‘tcr 11ml i~-'. mm! in plucch :1511 lltllltllllyvhlUllC.
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'l 111; hcd 111:111111111 :1-, :1 111111111 11111~ 1:1 :1 1111111‘5111‘1" .. 1111111111, :11‘11111-1gl1 11111 11.11;, 111111”
1111-11131511:11:1111-113111'1111111 1.11'1111‘ 1‘11-1‘1‘1.;1:1'3.11f5111111 1111.11.1‘11'11‘1:111C 1‘111'11:.1u:~;1 11111. 11 is 111511111111 1‘112111111111111c 111151111131:1111111111:1:'1:1_:.111L-:11\' 1111111510113111110111311111111113 1o1111:111:111111111‘3111z1g
111-1.11151. 1111‘21ppu.1r;.11cc1.11:111111-1111111111:111_',;_?.lo.=11c.r':111_. I1’1:1:1_1* (111111": 1111111111 11.;1‘5: 111 1l1c 1' ukzuyu
111111111::11-~v.112111:1r1.111111-1111u111-115.:1‘11311111111111.1111. 111'1111.»:111i:111. 1111‘ 1111111211 11111'1::1s1 1:1: 111-111111-11
,1; :1 1111.11111'111.‘ 11111‘1/1111 over 111121111111 11111111: 11111. 31111111 111' 111C 1“~.'.11rohi 111-or. 11 uppcur-s 1o
.1111‘11-1‘11 1:1111 11:15»; 111111 1111: 111111: :11'11111111 1 1111111111.

'111131'11111131'511 111-117117111811: {11:11 111 1111.: 'l'l1il\:1 111111111 1-4 :1 1.1111 pusuiccous lull' 1:1111u1‘11‘11112 11m
111111 i.:.11kipi::'1 1131c 111-13.1111 1.1111111 :11'1- unpuwj 111‘1111‘1'11 1'11;- N11111'L111u 111111 Komo 11113.15. 11
111111114 1110111111111": 1111111; 11111111»: «1111111 111111111“. 1111‘ 1:11 211111 111‘ :11111111 2511121111ur13 1111111» :11'111 1'4
I‘cprcr-,1‘.1111::1 113‘ 1111.: 111113; 11.1.3.1 ol' 1&1111/11111. "11111 111111111c1111s 1:111, 1111c [11C 11111111111113; 111-1.11111:
111113; 1111111.»: :1 111111111113111 [11:11 11111011.! 1111‘ pyronigmlizv: 11111. 111131111: 1111‘ 1111:5111 11 111111;. 11111:» 11111
11111111211x1111‘111111'1l1c111111111111‘111‘1‘. 1.11¢;1"i_\.'1111‘. :1111‘1511-11‘11115u 51111119113, ~'.11.11u::111111-.111111111111ol' 1111;1111'1:1:1-.‘c 111 111C>1111:1»1‘11'111111213911111 111111111.

Thu 11111»: 11111119111112“: 111111111; 111' 111: pyl'oclrlrliL“; 11111111111111: 111:? 111111111511:1:11111u5'1 is the
11"1111:u-.:\' "or :1 1:111:11 11:11 111 1311111 1'- 191-111: 111-3:11 11111111111 :111\-' 1'1‘u111 1:11'1111111u 111 [1111;111:1123 or. o J D
1‘111111111111111111.

111) Tuuu 131111111111: 311N111

1111‘ 111111 11111111111g 811.111: is; ”"311 111 1111111i :1 “1.111231 11111111351131y 11111111311. 11110111111113!
111115 or cL1j-x».11-11L.: 11-1:111'1'1111; 111 1111; 11111.: 11.111151. 1. 51111311111)" 1111), 1111‘ 111111: bluish 111 Colour
:.11:.1 1‘1::«'.::.111l1|c1111111911‘11111‘1‘1111‘ 1111: {1111;11:11 11:1115111111‘5 112-;111: 111:111 \-o1c;11111:1'oc1\s. 1 1110 ‘1 11111119111113)" 11111 l‘111il11111g~st:111._‘ 111111111113 3 111111111. :1 lower l111111111111-5111.1c up 111 3 11:1:1 ll111'k
:11111 1111 unpcr‘ 11111111111_§1--:1.111c 111-111111 1.": 11:11 11111.11. Thu count 01' 1111: Iov-xur 1111111111111110111: isc11l1xl-111.‘:“;‘.1'11;. 11 oasurs in 111s 11111:: $11135; 1311111 1111: (111111111 13111.; to 11:1: 111111111111 with 11113
3131111111. :-1111 111-:11 3.11 1111: 1&111‘111 11:11.1 1\11:11‘u;_.;u 1111111413 :15 3111111 11111131?» 111 11w 111511;»: |1111".11111.
111; 11111131 111:111:11‘~< 111.11. 111 :11 , 1111: 111111131 11111311111g—3111111‘ 11111:.1 occupy :11‘. Larch. :11 ic:1.»l 57.11

511111111: 11111115 111 1111: Thilxu 1131:1011. T111; 11111-11 building—along 1% 1‘1=.11 1:11 cumming 111111131111.111111111111 11152111115111.111115 cxpormxs 111 111-.- 'lh1k:1 3:111 Komo \=‘;lll1'yh, 11111115111 11 strum 1:1 ‘11:
1111111: u111'111uous 111 111:: 11111114111111! 1111951 1111.“.‘1-7'1‘11'11 111' '11111111. .«'\11 1121111111111 1311111111111;
1111'1111‘ 1111110 111111111111zv1511111cz-1 1c. 1112:11' 11111‘1‘1'11171Ll‘ J‘.!. 11131111111111: 1‘111111l111g, 111;111.‘11:11 111111 1:,‘11u11511'c111.-.1:'1‘_\';11:111'1111‘ 11111111111g-~:11111c~:11:13 1:11;;11 place 111 111C 1111141 111111;».

11
1)

'1111: 111*-:11111.‘11vc 1111111111.- o-C 1111‘ 1111ihung—1111111115 is, 111211' 111:1‘--;:‘:1I11C11 1:1“:11'111‘11‘1' :11111 111-.11'111111111111 11111: colouring, which 1111135 111 111:1,» 111' l11uc‘ purplu. 5.111111 :11111 111111211. 1111” 11111.11
clay-111113 1S11‘111:111_vc:1ppul 1151:11‘1111‘13111 11131113:111111111111 11111151 1‘l:1j.1"~11111:‘ (211111111311 F7 '521’1).
.\.~1 0.1111 111ml 1111111: 111115 :11111 :1;:;;lo1111‘1‘:111.'s 1:1 111111 1117111111. 1110 1711111’111g—511111L‘s 1111111511 1111:111'},
111111155 1.11:1111111‘1113 11.1111 (1L:L::1:-I1o:1;1l L‘t'y31111‘, ol'oril111ci11sc.

{S} '1'1-11'11-‘1111‘ fit-111MHz”

M 111111 1116. 11110.11111' 101-111;, 11111 111911111 sch: ol' lukev-bcds 11111 111: 11:1:11111711111 111 111C arm.()111‘ 11:19 1:1111 (11111311 111 :1 I ukcnyn—l‘fihu: hills 1111(1‘ :11111 the 1111111 31:1 111 :1 Join 11111:. [111: l\\'o
1:11:13 :11‘131111 being. EC;1111'.I1L‘£1 by 1111: Kongoui 11111 1'111111‘ 01111211111111! gucéx‘:1"111111111111across 1111:»\1l11 riwr. "1'111: l.ul:1:11y:1 deposiix' 11:31 011 111C Knpili 1’111111111111‘ :11111 :11'1: prohuhl}: 31114111131older than 1111: .iuiu 1191103115. which 113:» on 1110 course agglouu‘ruwzs 111‘ 1111' Si11111:11‘:1 Scrics1111111111111, 1111: Kupili Phonolilc. Accurate (11111113. 01‘ 1111: lake—huh 111111111 11c 11:11111111111 :12; :111111111: to 1111: age 111' 111C 111113111101. 11111 11:15 11111 111.111 possible 11111113.! 111 t‘ abscucc ol' 1115x115.

The 511111119111 lukc-hcdx; :11‘c 11121111131 coulinul lo 11w l.111<1:11y:1~1\'1u;1 hiilx‘ 11115111. [1111 1:111111511 11‘ 11mm 11111111 11111111113111 111 11121511111vullcyund111311111'1111' scurp 1111111: Nairobi l’houolilc.
Th1: cxncl 51‘11111'11cc 11l‘lal::~1’1c11.\: 111111 pyroclnstics is not clcur 11111: 111 1011111 111111111 vnrizuions.11111 111 31:11:11“, 1111.: 1:1kc-l11‘1'13‘1'cxt 1111 [he Kupili 1’111111111111: 111111 :11‘1‘. ovc1‘l11111 113'1111:pyroclustics.
'1'111x 5.1111111‘111sc mm 111: 1'c1;o;-_.1,11i/1:11 11151 ol‘ 1111;1‘11yu :11111 also 111 :1 deep pil R1111}; 111 1111‘ Knpili
11111111111111,- _111.\1 51111111 1111(1111111 Rock. The lukc 111-113 :11'1: 111:1111Iy 1::11111310111‘5 111111 c1111glon1c1'ulcs111311111311 1131 13111511111 from the surrounding hills ol' 3111111111111 gnciss. 5111111: 011111: pyroclnsucsoverly-11111 121C 11111111310110 may :11x‘o 11:11, 11.;1111 deposited in wulcr :11111 111 some insuumcs arc
11111;.1‘111ir1glcd with 11113 51111115101105.
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'I IIL‘ IlIII IIIIII: I‘I‘II‘I- III‘I‘I‘. ‘iH I'IIIIIJ ILLILILMQ III .IIIiI! iII IIII |\II'III(1I‘I\‘IIIII.IIICIIII\\‘."(IN-II‘U
IIII IIicII IIIIIIIINI .‘IIIII IIIII m IIIIIII‘ I III; III III iI. H‘ILIx [\III [III III LIIL‘HIIL’IL I‘I IIII' IIIIIIII I III IIIII..I

Ix.I:- I‘I'IIi~ IIx:.II;IIIII III IiIix IL'IIxL‘ II: III Ii.I3_\ II II..IIIII III IIII .II..I |IIIII.I.I.II I!) IIII.‘ \IIII ..;III
i'IIIIIIII. Il\-‘.‘[H IIIIII III. 'I :IIkII—NIIIIIIIII I‘IIIIII. NI‘III‘ .III_I". IIII‘ IIEIVI‘ 'I.I-.‘IIII' IIII: IIIIIIIII .‘III [13:1 IiIiI‘I.
IIIIII I:.IIIII.‘ I'. ILI‘Iz'II I:II. IIIIIII III-III III. I: I} II.IIIII-.‘Ii CIII_\'I\ III. II. IIIIII:.1 \'.II\'I'II I'|:I_~.‘\ III I'II.II'xII
I'IIIIgIIIIIII‘I.III.'H. 'I‘III' I‘IUFI I:~-II§I.‘;II III‘IIIIIIiI. III‘I‘I‘ CIVIC I‘IIII'I I‘IIII-I. IIIII SLII‘IIISIUIIL‘b IIIIII IIIIIx :III
IIIxII IIII.\I‘III IIII‘IIIII. iIII. I'IIII'IIIIKII'x II.IIIII:. IIIIII IIIIIIIIx III'I‘IINIigiIIIIi-c siIiI‘I‘. ( IIIIII'I'IIIIIII I‘I'IIII'.
IIII,"'II: IIIIIIIII. III:I_\ III: II'II' nIttII'I‘I- III :II'III‘III‘III IIIIIIIII III;III' III‘IIIJ RIII‘II'. I IIN... III‘I' IIIII DIL“.III
III i'II' \-.'III!II..‘I‘II‘L \.I'IIiI‘I III III“ I'II. II: II!’ IIII I‘II: .'.II' III :I. ISII‘. \\II'I III‘IIIIII.I\ III‘I'IIII‘I IE'HIII
.II.:.IIII. IIII‘Ixs. SIII'IIIIIIII S’SIII I.“I II I‘IIIIgIIIIIIIIIIII IIIIIxI IIiIIII III IIIIIIIIl-‘II IIII‘IIIIIx III \IIII III.

IIIIII. :II II II'IIII) IIIIII ' I-IIIIIIIIIIII.I~~;. L'LIIIHIxIIILEI IIIIIiIIIj- III I'IIIII IIIIII IIIIIIIIx IIIIiIIIIII IIIIIII
\IIIII‘IIIiI‘ LII-kx' IIIIII IIIL’IIIII. :IC II‘III‘IIIII‘IIII‘. I I.".II_\\III.‘I'C III IIIL‘ 'I'IIILII I’IJIIIIIII |I.III'IICIII II'I\ III IIII
Ix'IIIIIII IIIII.I I\'IIIIIIII;.:II \I‘IIII'}"\. IIII‘ IIII\L":I‘CKI§ SIII‘M IIIIII'II |I~<~ \.IIIIIIIiIIII IIIIII IIII IIII_\_ IIIIIIIM III'
I‘IIIII'~-I: II'I'Ifi‘LIiIIIK‘ :1: Ha \IIIIII ,‘xlIIliII l‘I'IIgIIIcnI‘. III~ IIII»:i.‘.i.III,

‘JII IIiIIII U.‘.\LI In: IIIIIII III IIII IL‘I IIiIIIIsIIIIII III‘IIICCII IIIC I‘.‘.I‘I .\ '1 'i III‘ iIIIIc- I‘II'IIS L'IIII III. IIIIIIII
.‘I‘. III. .IIIj.I III I‘. I. IIIIII..II._..II I_\IIII:IIII iII IIII: NIIiIIIlI. \II‘III..{\" [IIIIq IIiII II IIII. IxIIIIgIIIIi II. IscIIIIII!
I'I(I_L‘.‘ IIIIII :II'I I'IIII III‘I‘~.I'III iII IIIC .I‘IIIIi \‘IIIII:_V III III.‘ xIIIIIII-I'..Ix=.. .I..IIIII III III'.‘ IILIIIIgIIIIi IIIIIIII. I!I-..
I III. 1.\ I I.‘I-'»I‘I\'1i\:lI‘L'III‘IIIIi‘IIII.l'I\ I'IIII III"- .cII III'III' IxIIIII.I IQIII'R \III-II'I.‘ -‘I.‘II_\-’ 1‘. Elm I‘I‘I‘I III'
INIIIILI‘IIIIII. II\I.IIiI‘ IIIL‘ IIIIIIIIIIZIII. IIII'IxIx'IIIIIIIIIIi II.. I‘I.I.:I.II.-- III III: pas»: III II‘IIIII IxIII'IIII I<II.‘I.
III IIlrII "IIII'III III'IIIIII ‘I‘I'IIL'I'V II I]':‘. I‘Q‘JTI IIII I‘IIII by II I‘IIIII.‘-III'I .' ((' I‘llfil .IIIII I\ III‘IIIIII'I‘IIII} IIII-J
III':xI-I.I'I.:| I‘IIIgI‘I. .‘xIII‘IIIII; iII I|15:-.III‘I‘II IIII III.- hLlh-VHIL‘IIIIIL' ”um:

'I I‘I'I'iIII'I .‘IL‘IIEIIIL‘IIII‘I III" :III‘JIIILI‘ UPC I‘..I'II_‘ IIII'I IIII:.III:II in II [III SII'IIIx III lICIIW. IIII‘ I‘II‘“; III’
III; Ix’IIIIIII I’IIIIIIIIIIII‘. I‘II~II III ()I I)IIIII;.'II SIII'IIIIx. 'I‘lisjy' L‘UIKI“. III‘ I:IIIII'.~.I: IIIIIgIIIIIIII‘IIIIrs IIIIII
III'Ix N'- III. I' III‘iIII with In Illg‘II'II‘i'II‘x' III I'IIIiI \IIIIIII. 'I III: 0.5.15 III IIII- III'IIINIs I'IIIIIII I‘II' I‘II'I'~I<.III’IIII
I’IIIIIIIIIIII- IIIIII i:. IIIIIIII. 12.x MI: II‘IfiIIII. IIIcy [I"IIII:II‘II} I'III'IIIIIE IIII III-s hilII-NIIUCUIIC IIIIII‘III‘I‘ .Ix
IIIIIIII'IIIII IIIIIIIix .IIIIII Ix‘.III/IIIII. III (‘IIICI’ III‘III'II} IIIII‘I. III‘IIII: IIIIII‘ L'I‘IIIL‘IIIL‘II by III‘IIIIIIIIIIIII
III' SQI'IIIIIIIII'y NIIICII.

TIII' L‘IIIII'sI' L‘UIIUIUIIILI'ILIL“; IIII' III IIII‘ IIII II! III.-. IIIIIzIIII II IIIInIIl I III III I<.I:II II III \; ~ I III
IIIIIIiII: III‘IIirn. \IilII :IIIIIIIIII IIIIII- .IIIuIIIIII II-"I IIIH III IIIIII ICI; ISL‘. III: III/ InI I‘rIII‘IIIII IIIIII IIIIIII»
I‘IUILII . LLIIIL‘IIICII lIIgclIII'I IIjI- II. I._\I IIIIII SI‘CIIIII III I_\ .xIIiI‘IL IIII l‘iCIsUiICL III sew IIIII II\' HIIIL I in
IIII IIIIIIIIIIII'III Ixs I.'.I\C:~'I IIII‘ rock :I L'.I;I.I.\:\ IIII; IIIII; IIIII- \IIIIII II II I.II II‘I. IIILL‘ l I :I IIIxIII :III IIII. I
I IIII‘I'—I.'I IIIIIKAII u: IIIIIIII-I. III lIII: xL‘IIiIIII‘IIls. iIIIIIIIII grils III III IIIIIIIsiIiIIII <iIIIiIIII III IIIIL I'IIII~
IIIIIIIII I.‘1L\. IDLIHII'IILII 52 .‘II’IIIII IIIII III. IIII ix IIII C\; III: IIII: III IIIII'II II; tYI iI IIIIIIIIIIIIIII: II H.mm II
II .II'IIILIII III IxI‘wII \\II III.

HI) NIIIIIIIII I’IIIIMIIIII-
TIII‘ NIIiI'IIIIi I’IIIIIIIIIEII‘ I‘III'IIIs‘ IIIC .-\.'.III I’IIIIIH lIqI‘I‘II .\IIIi RIVL‘I‘ IIIIII NJII'III‘IE III (III-

III'IIIIIHII III'I‘II. IIII- msII‘I'II I'IIgI- III IIIL‘ PIMII‘IUIIIC I’III'Im II RCIII'P IIICI' sIIl'I IIIIIII‘I'I} in; II'.'_'.IIIIIIIII'»
IIII‘u III-xi. III‘ IIIL‘ I.LIIII'II_\-'II IHII‘I.

MCIIIISI'IIIIiI'IIIIv IIII .\'. :iIIIbi I’IIIIIIIIIIII I.I Iii .siIIIiII II IIIIII‘. IIII IxIIpiIi I’IIIIIIIIIIII II. II III'II
in thin scclion iI II‘xIIIIbIIx' i! It? SUIIIC I‘xlIIII IIIL‘ NLIIIUI‘I I’IIIIIIIIIIII'. IIIIIIIxI.‘ IIIL' KZI;IIII
I’IIIIII IIiII‘ III IS II IIIIIIII DI;I1_\'\'II"lILIlIl'L I'III Ix'III I“) xIIII III III II IIIIIIC- IIkI IIIIcIIII.. _\".\‘I" III'IIIIIII‘IIIII»
I'IIIsc Ihc I: II'cg. IIiIIsIIIIuIysIs 0| IIIIIIIIIIIIIII I:III 50 IyIIiIIII III IIII‘ Ix’IIpiII I’IIIIIIIIIIII‘ IIrI: IIII .iIII-
II\ IIII IIIrgI- [IbsIIIICI'n-I III" IIL‘I‘IIIUIIIIL‘. A130CIIIII'LIL‘IL‘I'IHIIC IIi'IIII~ INIIIIIIIII I’IIIIIIIIIIIC IIII 5: II III
IIilIx'JH III biIIIiII' \IiI‘IiIIII‘ in [he IIIIIIKIvfIIICCIIIILJII. {I'IIILIH IIIII}‘gI.IIIIc,x' IIIL‘ IIIIII) IIIIIIIcIIIIIx IIIIII III I
IiIII-Il by ICUIIICS.

IVIICI‘USI'OPICIIIIV the NI IiI'IIbi PIIIIIIIIIIII: (spcgimcn 52 520 I'IIIIII IIII AIIIi I’IIIIIIx’) i: seen
III III COI'I'IIIUR'UI III IIIIOIIIIIII‘IIIsc :lL‘gIrIHL‘ ‘IICLIIIHC-:qilc :Illf'IIL‘ cussuilc IililI'IIIUIIIk.
IIL'I'IIIL‘IIIIL‘ xcolilcx IIIIII IIIIII OIL‘. I'IS Ii the Ix'IIpiIi I’I‘IIIIIIIIilI‘. but it IIIII bI- LII‘IIInglIISIK‘lI IIIIIII
lIII: Ix'IIIIili I’IIIIIIIIIIII: by iIIIIIIIIlIIIII II:\IIIII II (IIIIL‘ICIICL‘H. CIIIIIIICII‘IisliI‘IIIbI IIII' NIIiIIIbi
I’IIIIIIIIIIII' I'IIIIII IIIIS IIIIIIIIICII [IIIIIIII‘S III isnlrnpic IIIIIIcriI Ii surrounded by Iziggcd IIIIIIII‘S III‘
IlcgiriIII. I.:IIgI.I xvi-ii] SI! lIL‘IUICH :III' IIIIIIII II by IIIisms III IclspIII. IIIL‘ II'XIUIL' OI IIIL‘ DIIUIIUIIIL‘
IIQIC'J‘I .iII Ihc (I'fL'IIDIIOIl III [III Ix'I'nyI I [VIII PI'IUIII‘IIIIL' ginsn by (IIIIIp‘II Smilh Hm I
II 210).

I7) B.\:.'II.I.~I |\' III: I III-III 'I'IIII'.’ (II IIII 'I'II:Ix-\ .»"II<I I
'I‘IIII \‘IIIIIT?I’."iI \‘IIII'IIII'II‘ I'OL‘IUI i:'I IIIL‘ 'l‘IIiII‘II III-:II. III'I- UIIVII'I‘ hilSiIII.‘.. '-.‘.IIIL‘II l'III‘III hm I‘:IiI'I.\‘

I‘IIIIIIIII'I‘ III\ I'iIIIIItx' I‘I'l'I'I‘I‘I iIIL‘ IIIIIIIII II\I'I' IIIIII I'II: \IIIIIIII'II iI\L'l'. ‘IIIIN‘ I‘I‘I‘IIIIS 'I'I"
II‘IIII: II.'II_\' III IIIC \ II‘II. .IIII: II I IIII‘ IIIiII II ‘I‘Idii I. III.’II‘}‘I. II. II (iIIIIII\I 'm 'I‘iI-IIIIII‘I. III. in IIIC ~III'IIIII‘I'II
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part ot' the liiijrilac area, U\-"i.‘l'i't"iit.‘_’. the oldest p3.»i't‘.-ela'.ties and as the h.i.~.alts recorded l'roinbore—holes in the tipper lett‘s tier-.1 or Lite premnt area. 'I‘iiey are reitrtrdt'al as help}; an earl}derelopnient ol' the ! Z‘li‘.lli‘l‘t::l liasalts tiltieh .are more t.‘\;ten»:i‘.'e lit: titJI' north. their“ oeeztr-retiee iii the l‘~l§.-ri arr-".3 was ies‘eril-ed hi Slt‘tnsklettzn [£045. p. ".t. Pas \-.itli the .‘iiini‘ataSeries. tile-we liasaltr. are nu: round in the i.Iil\en;ra region. making correlation with the i"\.:i;'nhi\oleunie BCL|Li<JHC~J ditliet'll.

Specimen 5': 5.13 from the casltya'jr t‘i’l
era‘neo. “

"-ip ol‘ hastlt sonttt ol the liomo rins.’ is a tin;
fitment}; i'nittv-porpl‘.) i lite plat} Kick \t. itlt name: nits antyedait :, ol‘ealeiic. hiding,—\llL" is lan‘i;V ;ih:ii'id.t|‘..‘. l'.l'=.‘lli3_‘, tE's roek :i :‘ptg..J-.le..l app:.‘;:i’atiee. h‘lieroscitpieall} the lithdli tiseen. to Lttlilllilt alitindatzt anal: porplts ritie. L_‘i.lll’.‘til}el oln inc erystal, tsp tzi 0-5 min. in It :iiztli.shutting tgoinphste er pita :Il't'l'f -.-.~:t to ltli'illi:.’..xilt‘. and rarer small ncauly jtlj'ftltj innuenepheno;ry.‘~-.. 'l'l.: liitL-izi'aiouit l:;}".l'.l'li"‘ill'l‘l.‘; consists ol' lath. oi" l.;'arado:'it__ pd;- pimple

attyite. called!“
:1 nalcitt.

i‘n..';.'i\.tite and seeondarg.‘ ealeite. llllt‘i'sllltili ;n tleilill is mainlg t‘elspar. and.

{Hi Hit-:1 an? oi l’itr.~;t.i\:tti lltill‘dh ."\t.t.
lit the mid iii.;ntl<‘. on islapiti i'iav'iolizz.-, about one mile north—nest lrom t ourteea ta 5s.some ietililw; o’i‘ Little’ltle re reet riled. lt tr. ‘ii‘esttmeit that the pebbles orientated limit at l . .dyie ol‘ iliileritie compo-.ition. cutting: the Kat‘titi l’ltoin.tlttc.

.3. Pleisim‘eue
\ thin mt ot' llmial depivzats uprated on the m:stern edge ol' the area in the lot: inw-nloet'tipied lg" the fork o" the l‘linrolii a id Kantiti rim-rs. 'l'hcse sediments. mainly lath

eoarse' ;:~\:'l}" crin'ented sandxtones. cannot he ilelinitelj' dated. but as they lie on the liiglizsit|1§‘i'o.ei"utie; iii the. area they must lie late ’l'ei‘tiars or l’lt i'aoeene in age.

4. Recent Deposits
liteent ilepo .Its in the area include soils and alltnial sand deposits. lite soils arermrinall). maid-ital \ie..=.tl'..'rin«,t tl‘._‘t‘i'r~.ll'~l, nhose eranpositioa l\ controlled more by the pit} ~.le;tlioitdttioni ol' formation than by the. type ol‘ .‘oek l't‘ont \\ hiclt they in re derived. the alhi‘. iizl

airtds inelude riser depositt‘. tll’ttl ontwash tans iron] the hills.
in general. the well—drained soils are sandy, and the liadly drazined soils hlaclt—eottrmmils. there l‘elllf‘ ‘t'-.|:_‘ll delined soil eateriat ie». l‘rom the tops of hill.» \sltieh are \icll drained

to the badly tliairied fslll‘lt'llll1.<‘llt‘.:i plains. ieeause ol‘ the distribution ol‘ the rocl. types theplains heings. tindeilain ltfr’ \olcanie melts and the hilly country he Basement System l'UL‘lx‘x',
llt'." lilTiL'lxt‘tlllt'tt'l soil; are niitstiy confined to the volcanic areas. nhile red soils are eontiiied
to. the Basement areas.

()n the UJSLTHL‘HL System mi lateritie soils are the most common. but in places the)mic was to more sandy soils and even hiaelt-eotioa soils. The variation ol‘ soils on the
voleanie melts is not so great. the principal sails being. lilnclx and grey. ()n the edge of thes'oleanic tielil. ltt)‘i‘.C‘~'Li'. prineipilly ‘3‘" the Kapiti l’honolite near ()I Doinyo Sapult aehocolate—hronn soil has developct which eontains material derived l'rom Basement Systemrocks. this ehan .te in soil type on the Volcanic rocks is mirrored to a certain degree by the

1.
type ot‘awicnlture. ()n the typiezil hlaelt soils sisal is the principal erop, hut on the choeolatesoils eoll'ee is more, common. It is a noti‘eeahlc lirattire ol~ the area that sisal is grown on thepyroelasties and eoll‘ee on the lavas. principally as a result ol’ the soil change caused by
drainage. (iracfe (W30. pp. 32 38) after testing the soils in the Mua hills area recorded that
the red soils show an increase ril‘ acidity with depth while the black soils become more
alkaline.

Another important l‘eature oi' the soils on the plains south ol‘ 'l‘hika is the t.‘\‘t.‘l0|)lttettt
ol~ mound topography. The low mounds on the plains are extremely abundant near .luja and
are \K‘Cll seen on air photographs. The; are usually about 20 to 50 yards in diameter. at 50
to l0ll»}ard interrals. and develop a stronger growth of Vegetation than the. surrounding:
depressions. Similar metind t».:pt‘.pi‘;t.pl'iy has been recorded from Australia and America.in the . t'._'a region the mounds occur in erode radiating patterns and are not hapharard in
their arrangement. Uri top in" Ha rtoitnds. the underlying roe‘r; snrl'aee, usually composed ot‘
een‘iet‘itet‘jl brceeiitteil tnatcrial is exposed. or eta-aired l‘rja’ only Ll l‘cw inches ot'soil. lit lieu-ween
the mounds the soil is unwell deeptr.
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The crystalline limestones with their associated suite of calc—silicate rsiincrals can also
be. med as a guide to grade of metamorphism. Analysis has shown that all the limestones
are dolomitic. i hey are nearly always associated with a prominent development of tremoiite.
and tale is sometimes also present in minor amounts. High-grade metamorphic minerals
such as diopside. l'orsterite and \yollastonite we: not recorded. This assemblage of dolomite—
tremolite-tale is probably representative of the tprartz—albite—cpidote—alrnandine sl.ilr»ltleit's
of the green schist l'aeies‘. The apparent low grade of inctarriorphism in the e:tl:.';lt‘i_'ot1st'oclts
may be indicathe that temperatures were not very high during; metarrrorphi-.rn and that
pressures were the dominant factor.

The most important features of the Basement System roclts are their degree of meta—
morphism. their alteration by graniti/ation. and their deformation as a result of strong.
compression. It would appear that there must be a link between or'ogenesis, metarnorphisrn
and graniti/ation. Read t I‘Ha'. p. I) has suggested that the making of granite. rntynra:i/;.tion
and regional metamorphism are all part of one process.

"the original sediments of the Basement System were probably deposited in a basin ofgeosynclinal nature. which developed a deep sialic root. (iradual uplift in the ec:.e;;.=nelirtc.causing thrusting and folding, at the margins. probably coincided with melting: in the sialic
root. 't'his melting of the sialic root would cause the migration of granitic magma and
alkaline fluids and the general warming up of the geosynclinal sediments. which could he
I‘Ltlllc‘k‘il to a plastic condition. To this uprising granitic material lscnnedy tt‘Mb‘. p. 2.81
ascribed the widespread injection and migmati/ation of the folded rocks belonging: to the
deeper zones of mountain chains. regional metamorphism at higher levels and the ultimate
emplacement of batholitic granites.

The Basement System rocks exposed in Kenya probably represent a fairly deep zone of
the t'riginal geosyneline and must correspond with the nrigmatized arid folded rocks of
Kennedy. The dominant rocks in the present area are erarritoid gneisses and migmatite-a.
around much are wrapped the more normal metamorphic roelcs in almost perfect concord
mice. The granitoid eneisscs are believed to have been formed from pie—existing rocks by
alkali metasomatisnr as a result ofthe action of uprising alkaline. solutions. 'l'hough probably
becoming somewhat mobile they were held in a plastic environment which allowed deforma—
tion without discordant intrusion. Ratnberg ( IUSI. p. 243) alternative y explained the origin
of such conformable bodies as due to the migration of potassium. silicon and sodium ions
through the solid rock, ()n the hypothesis adopted by the writer. granites of a more fluid
nature than the granitoid grieisses. caused by melting of the sialic root. could be expected to
be mainly emplaced at higher levels in metamorphic rocks showing: little signs oferanitr/ation,
and to ll‘.t\t.' produced clearly delined metamorphic aureoles.

VII» H'l'RlK 'I‘l RI".
the main structural features in the area. the extent of the. granitoid gneisses and the

\‘oleanics-‘Rascmcnt System boundary are shown on Fig, 2. Structures in the Basement
System rocks are fairly complicated while those in the volcanics are simple, The itcneral
strike direction in the Basement System rocks. as in much of Kenya. is between north and
northwest except for important variations in strike round the outcrops of granitoid i:riciss',
as can be. demonstrated north of i‘y’lilaboni, [)ips are dominantly to the west generally at
moderate angles of about 20" to 40'. Lineation directions are mostly approsimately parallel
to the normal regional trend. plunging to the north or northwest and rarely to the south—east
at low angles. Statistical analysis tends to show that the lineations are fr—lineations parallel
to the fold axes. The Volcanic rocks are hori/ontal or' near horizontal with no folding: and
only minor faults.

Foliations are mo-a pronounced in the schistose rocks and lo a lesser extent in the other
rocks with the t‘VCCDllOrt of the §.’.liltillt)ltl grit-.iuses. which commonly show no l’oliation.
'l‘he frrliation is paralleled by the boundaries between distinct rock types. by tnineralogieal
banding: and by preferred orientation of llal;y minerals. ‘r’Vhen the poles to foliation are
plotted on a stereoigraphic projection (Fig. 3 (at) it can be seen that the foliations exhibit
imperfect monoclinie symmetry with a fairly high degree of homogeneity for a fold-axis-
plging at IT. in a direction of 526‘. The plot illustrates eyliridroidal folding with a
predominance of westerly dips. which could indicate either folds oyerturncd to the east or
folds with more prominent westerly limbs.
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,-\ Mr. Anderssen ol‘ Nairobi also i'ound coal at Milahoni and there seems little doubt
that his specimeie were ol' genuine coal. It is not ltumtn. houever. \\"ltL‘ll1Cl' lites: samples
lorm part ol‘ the coal brought from Nairobi. which was prohalily widely scattered liy‘ the
Africans. or \‘whcther they were l’ront some other source. There still remains the pral‘lem.
hoacter. tor the source ol‘ the original eoal found at Milahoui.

lt is impossible that eoal could oeeur in the. iiiicisses and schists ol‘ the Mitahoni area.
as carhonaeeous material. it present, would he in the I'orm of graphite. 'l'herc is also no
evidence [or the preseuee ol’eoai-hearizuv hells in strata younger than the Areliaean gncisses.
North ol Milahmii, houever. there is a llal plain or" tell mt-i'lyini- Basement Sydtlt) rocks
and it is posuihle that the lull's could cover an occurrence ol' liiinile or l'tt't)\\tt eoal l'ormed in
Mesa/oie or earl}. l'crliar} lake-hells. 'l he original sample ot' eoal lound at Milahoni Could
have been derived I'rom such a source although at the present time there it, no exidenee to
indicate lit‘rl‘iL‘tlh. ll' liyuites do occur. they can he only of small e\tcnl and the area is not
north prospecting. 'l'hc possihiluy that the coal “as carried from the railnay cannot he
discounted.

During the present surve) uo coal was l'ound at Milalmni hut a small I‘raement ol‘ lignite
was tound in nturrant inst heloa the e\pl-sure ol lull~ nest oi h’lahalont. 'l his ligznile. like
the. original Mitahoni eoal. may hate been derived from underneath the lull as no ether
source is known. unless it was hroueht into the area from Nairobi. or from the nearest
railwav.

t2) (immun-

tirapliite sehists and gneisses are l‘airly common in the area and include narron liandu
near the Alhi rit‘er east oi‘ Kan/ah: and in tributaries to the Kathaana south—nest ot'
Kangundo. and a broad hand south ol' Kan/alu. near Kihani. The most important ol‘ these
occurrences is that near Kihani. In general there is little chanee or" an} ol' these deposits
being oi" economic value on iii}: to the toe. eontcnt ol" graphite.

The Kall'iaana graphite was examined by W. l’ull'rey (unpublished departmental report).
in IUEh‘ and it \\lt\ decided that although parts ol the deposit appeared to he rieh in graphite.
it “(mid he uneconomical to work in \-'iL‘\\‘ ot' the cost ol'erushing and washing.

The Kihaui graphite occurs in a horse—shoe-shapcd outcrop at the southern end ot‘ the
Kan/all! range. Along the outcrop the graphite schists and gneisses are ot'ten handed with
harren hiotile izneisses and pegmatites, the whole sequence being seldom more than 300 feet
thick. I \posures. apart from thow in \ltlle‘ys are poor, but just east of Kihani the graphite
sehists swell to form Kahalya Hill, It is on Kahalya Hill. where the graphite sehists are
soft and weathered. that it has been hoped to work graphite. (‘laims on Kahalya hill were
pegged by (I R. Stokes-lair in I‘J44, (i. S. Kattunhi in l950 and t). ('. McMahon in 1951.
but as yet no graphite has been produced.

In l‘)5t) the graphite deposits were examined by A. l.. Stewart, Government Metallurgist
(unpublished departmental report) on hehali'ol (i. S. Katumhi aeliug as agent for the African
Mining ('oinpany and some samples “ere graded With the following results: ,

(imp/lire ".. olive/l
It IS mesh (8.8.8.) .. .. ,. 0-03

—2() i 25 mesh (8.8.8.) .. .. .. ()4
—--25 Hit) inesh t|§.S.S.) .. .. .. 5'6

—60 mesh (8.8.5.) .. .. .. 3-2

Total graphite . . . . . . 9'23

These results. coupled with the cost ol‘ dressing the graphite ore (particularly the cost of
pumping nater from the Athi river) made It douhllul whether the selling: price oi the graphite
would cover costs and it was thought unwise to continue prospecting: the deposit.
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in 1956 littl'lllCl‘ interest in tlte graphite was shown by the Alriean Mining ('ompany and
the Kihani deposits were re-examiiicd by the Mines and (leologieal Department. in; it had
by then dexeloped dry winnouine method; for the preveoneenlration ol‘ izraphite in dry
areas and ax‘ there wan a possibility of Htflllllfil the product to another graphite producer in the
Kitiii district. Determinations ot‘ the graphite content ol‘ a number ol‘ samples were not.
however, eneotiraeing. the maximum obtained being 'I-S per cent. with only t\\ o out ol' nine
samples eontaininit ertieible grade graphite. Intimates ot‘ matting L‘Ual‘fl. on the expectancy
ol~ a recovery ol‘ .1 per cent. gave a possible protit ot' three Shilling» per ton, \rhieh :~'.ltrtt‘»L‘rl
that working“: would hare to be highly organized. no L‘Utttttllt'itlml machinery eonltl he lttjljtjlll
during initial \x'orlring. and that a deciding; lit-etot' \totild he Iahotir. l’tirtlter deterntinations
ol‘ reeoverahie graphite glare. only l-Zb’ percent and. l"v't‘t.‘iltl.\k' ol‘ tlti~;. the v\l‘riean Mir-inc,
(‘ontpany was iltihL‘tl trot to attend money on the proiect tinlcw richer ore was disco‘it‘red
or higher priccx‘ were tillei'etl l'or graphite.

(3} [intritoxtz
| intextone I\' prevent in the met ax marble in the Basement S‘vtI‘i] and art a produei ol'

i-ieiitherint: ot' the Kapiti l’ltonolite.

'l he otain marble hand in the area l'ollon-s. the course ol’ the 'l‘lm-alte rtxer ax lat' north at»
lx’yexalalti hill. ()ther marble outcrops occur south of Kangtindo hill. 'I‘here marhles‘ are at
a maximum only 50 l‘eet thick. are usually steeply dipping: and ahaay‘a associated with eatc
itiaeiiesiinn—silicate minerals. h-‘litetie't‘iii determinatiom on l‘ao inarhle samples gate the
l‘ollottvine resultx:

Apia rmt-‘i'.’ .\'ri. "[ {Hill/.124)
5: lilo .. . . . . . . . . lX-‘U
fillfilti .. .. .. .. .. 30-51
‘ilriWiUne and a half mile". CttShfiUitllbt‘df t ot' li-Lx cxalttlii

hill.
52 33!; 'l'hree Illil‘e'H north ol‘ Krctaliiki hill.

.-ltiii!t't.t. Mitt. R. ,-'\. lttatttdet‘.

'l‘lie innit t'nattnexiiim content ol‘ the marhlcx and the ditlicuity ol' nothing. much thin \tet-ph
dipping beds would then-en: them being coiriideretl l'ot' use in the in.tnttl'acttire ol‘ t’o;tland
eeiiteiit.

(‘alerete an impure :uipertieial Inner-tone in the I‘ortn ol~ Slllilil \\ hiie nodule-n. in de' tied
.t\ a neatherine prodtiet l'rotn the kapiti l’lionolite and UL‘L‘I'FH on the plains. l‘he \isihle
thickness ol‘ the nodular LlL‘DUhll at the rittrl‘ace in nex-er great. but south ol‘ Koma Rock. a pit
\tllllx to the Kaptti l’honolite through merlying wedintents and pgvioelaatics prm. \l a ti toot
hand ol‘ coinpaet, \tltite limestone containing small t'ragments ot‘ phonoliie.

(‘alci‘ete ix ltftL‘tl an a secondary iourec ot‘ limestone in the t'tg‘nient l'actor} at .-\th. R 1‘. I

(-l)l)lv\'\1(i.\ii}; -\l\.lt ()'Illll< l’ix’lt‘lltlm .‘Htwtix

Diamondri and other preeio;t~‘. stonex‘ hare been reported t'roin three it‘t‘.tllll- iii the
area but. !n all can»: diamonds nere not proved and iii onlv one locality were yemxtnnex
identified.

The eizrliera report of pl‘eeiiai-; \llttl‘C‘l van; in |‘)‘.t) in connexion with alleged (it"‘il‘ll‘,
on the east hanlt ol‘ the .'\tltt river. neat ol‘ ()l Ilioinyo Sapiik. near the junction x» itn the
Nriarngti river. in that year, about '7l claims were penned l‘or priuriou-t aloites in the ititiit'e'x
ot'seventeen DI't‘iN‘t.‘t‘lttt\‘. Dexpite the activity no preeionx Sltfilte‘h appear to hoe heen team!
in this region.

-\. i‘N’. Hmit. iii I‘M-3’. prmpeeted t'or diamonds in gravel (lL‘pttsllzi oii ltix t'arni near the
hanks or the Atlii riwr about l5 mlc‘ \‘tl':tlll—SUttllt-‘A'tfi‘ll ot‘ .luja. The \\-orkin_t:.~; yielded clear
and coloured Lttlitl'l/. t'elx‘par. agate. chalcedony and l’iagnteitts‘ or 'I‘ertiar) laVaa. bttt no
diatniondx.
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IIII.) ll'IilLII gL‘IIIxILIIIL‘x IIILIxI IIIII.L‘ LIIIIIIII.IIL‘LI l‘I‘LIIII I‘IIIL'I'LIII-I LII‘ lI.IxL‘III.‘III SyJL‘III ILIL‘lL‘x
ILI llIi' \\L‘x'l LII lIIiILII. \‘LlIIL‘lI IIIL; |llI\\ L‘LI\L‘I‘L‘LI l‘u_\-‘ \‘LIlL‘IIIIiL‘ ILIL‘ILx )LIIIIILIL‘I IiIIIII IIIL‘ llIIkII
IILIIIHL‘I' IIL‘LI. ‘IL‘IIIHIL‘HCN L‘LIIIlL! .IIxLI lIL‘ i‘I'CNClll III IlIL.‘ .\I!Ii II\LII' IIllII\I.Il LlL‘IILIxIIx IIIILI IIIL‘
L‘LIIII'xLI xL_~LlIIII::III.II)- L‘LIIIIIILIIIIL‘IIIILIx III .IIII.I. l‘IU'. Ix III'IIilLL‘l}. .I:. all IIIL‘xL‘ LIL‘IILIix .xL‘LIIII ILI llIHL'
lIL‘L‘II LlLIIIIL‘Ll lillllll \IIIL‘IIIIIL IIILl IIIILI IIL-I “IHL‘IHL‘HI H}I.I-.‘III I'LIL‘l'.

I5! i\\'I\\I||I
Ix‘LIIIIIIL: \\‘.:‘x IL‘L‘LII'LlLll IL'. Ulll} I‘LIIII' ILIL‘.IIIIIL‘.x'. llII'L‘L‘ llll \IlIIL‘lI III‘L‘ L‘\lI'L‘IIIL‘l_\I IxIIIIIll L‘x—

pLIxIII‘L‘x 'I he I'LIIII'IlI IIL‘L‘IIII'LII'IL‘L‘ II IIIIIxLILI‘LIlLI—ILVIIIIIILI .‘I'L'illkl. IIL‘IIL‘IIIII llIL‘ IIIIIiII IIIIII‘lIlL‘ l)(I|IIl
L‘.IxI LII l\\L\L IilllILl Ix II.IILII iIIIILzLII. lIIII i‘II‘l LlIIxIILI LIILILIglI IL) IIILI\L‘ LII IIII\ L‘LLIIILIIIIIL'
IIIIIILII'IIIIILLI. liIL‘ IxH IIIIIL IILIIi/IIII xLLIIIx' lLI lIL IIIIIiILLI ILI llILI x‘IIIIIll lIIIl IILIILL‘LIII lx'VLI-‘IL IlIIIL‘I
IIIIII l\LH}I|H In ‘IIILI \\ Ix IILII ILIIIIILI IILIIL‘ IIII IIIL IIIIIIIIIL‘ lIIIIlILI :xLIIIIlI. \\l.LIL‘ L'\|3(;\L'.Ll IIIL
IL); IIIIIL‘ Ix .xLLIII III lIL‘ L\LII|fL LlIxII IlHIIL‘tl IlIILIIIIIlILIIII IlILI ILIL:lL \\lll| IIL) .xL‘LIILIJIIIIUIH lIUIl- .I. IIIIL Ll
IIIILI Ul IILIIII LIIIIIIII}.

.1. ()IIIIIr .‘I‘liIILII‘IIIx

[II (ILIIII

l’mxIILL‘I LIIx II. In‘ LlL‘lLLLLLI IILIlLl L‘; N LII ()l l)LIiII\LI S. ll‘lll III llIL‘ \llII .IIILl lx'IIIIII.I II‘LLIx
III IIIIII. IIiIIL- (lIIIII‘IIIx lLII ILLIiLl III ILL‘ illM) lILLII pL‘gLILLl III IIIL ILIIIILIII LII ()l l)LIIII\-.I SILIIIIIL IIIII
IILI LILIILI Ix ILIIL-LLII III IIIIIL lIL‘L‘II lI‘I‘LIllLl IIIL‘ ILlLII IIIIII uLIlLl ix IIILIx'L‘III 0H (ll IILIIIIILI Slil‘lllIx
III I\ l‘L LIIIL [1‘ MIL IIIL‘xL‘IIIL LII II_\IilL‘ IIx IIII IIL‘L‘ILxxLIIv IIIIIILI. ll III III: ILILlL lUllllIIlI' IliL‘ hill

I7.) ('LIILI MINI

('LII‘IIIILILIIII Ix‘ lL‘IIIIILII III LIL‘L‘III‘ iII IIx'x‘LIL‘iIIlILIII \LIIII 1lIL‘ II'LIIIILIIIIIL‘ IIIIIIIIIIIILIIIIL‘ LIIL‘I‘liIIL
IIIL‘ IIIIIIlIlL‘ III llIL‘ xIIIIIL‘ ILIL‘. IlII_\ IIx llIL‘ IIIIIILIIII Il lIIIIIIL‘ .xL‘lII- .I lILIII/LIII. llIL‘ L‘IIIIIIIL lIIIII I.x IILII
:ll‘lllIlIlIll‘ll lILiII;I. ILIIIIILI III. Ill|1l_\«’ IIx Liyxl.‘l UH IIIL‘ .I‘iIII. IL‘L‘ IILI II IIIL III. IIIIILI- :lllIDllil‘I. III II LLIIIIIIL‘I.
\ LLILIxIIILIILIIIx IIIL‘LII LIII.‘ Ill/IIL‘ LIIIII LLIIIIIILILIIII .IIILI IILII IIlIlLIILlL III Ix IILI‘LII ILIIILIIILILI IILIIII IIIL
\-lLlIIll)' III (II IILIIIIILI HII|IIIIL III IIILpLL‘ILII’II. hIII IIII L‘\l1()SlIIL \LI Ix IIIII .xL‘LIII LIIIIIIILI IlIL‘ IIIL‘x'L‘III
\L'I".IL'\.

I3) \I’l RMII'l'I III

\L‘I'IIIIL‘IIEIIL‘ Ix IIILIIIIIIIII IIIII IIII IIIIL‘LIIIIIIILIII IIIIIIL‘I.Il III lllC IIIIII‘L‘ lIIglIlfL \IL‘IIllIL'IL‘Ll
}.'.l‘IL'l.H\L.‘\‘. l‘Illl IIIIx LIIIly I‘.‘L‘LIgIII/LILI III LIIIIIIIIIIy in II xIIIIIll LIpiLlLIILI—I'iL‘II IIIIIILI IILII‘LIL‘IIIIL: llIL‘
III‘LIxL'LII'iIL‘ IIIILIxx xLIIIIlI—‘AL‘xI LII \IIIIIIL‘ Hill 'I llL‘ \L‘IIIIIL‘IIIIILI LIL‘L‘IIIx IIx xIIIIIll llI1l\C\.1llIHUI-l
I‘L‘IIIIIIIIV LlL‘Ii\L‘L| II}. IlILI \II :IIlILIiIIL: Ul LIIIIIIIIIII lIiLIIiILI, 'l IIL IILILII‘ I]Il;lllI_\ LIl' llIL‘ \L‘I‘IIIiL‘IIlIIL‘
.IIIL. 1lIL‘ |2IIIIIL‘Ll L‘.IlL‘IIl LII IIIL LIL‘LIIIILIILL I‘IL' \L‘III llIL‘ LlL‘II‘LI ll IIIIIIILI LII II:I\ LLLIIILIIIIIL \ .IIIIL.

III] III I'

|.Il-L Ix LIL LLILIII Ll .Ix LIIIL‘ Hl IIIL‘ IIIII I_IIIL‘xIIIIII IIIiIIL‘IIl IILIILlL‘IIIII; IIIL IIIIIIII IIII IIIIIL‘ lll‘lI/IIII
III IIIL‘ IIILIIIILL‘ \IIllL_\. ll Ix IIxIII Ill} III'I‘LxLIII III LIIII} xIIII lil :IIIILIIIIIIx' :IIILl ix LILIxL|\ :I~xLI.iI‘IlLLI
\\llll IIIL‘ IIILII'L‘ IIIIIIIILlIIIII IILIIILIIIIL‘.

(SI TILIILILII III
RLIL‘ILx' rich in lI‘L‘IIILIlIIL‘ III'L‘ l‘IIilI IIlIIIIILlIIIIl. I'LII‘IIIIIIg I'LIIIL‘x’ LIl‘ \IIII‘iIIlIlL‘ llIiL‘lLIIL‘x‘x LIII 1lIL‘

\lII‘lIlL‘L‘S LII mum of llIL‘ Ill;ll‘l1lL‘\ In lllL‘ III‘L‘II. In xLIIIILI plIIL‘LIx IIIL‘ IIIIII IIIL lIIIx hL‘L‘n L'LIIIIIIILIIL‘ly
IlllCI'L'll In .I calcareous II‘L‘IIILIliILI rock. The II‘LIIIILIIIIL: IIxIIIIllg.‘ LICL‘III’x IIN lIIILlL‘I‘ IIL‘L‘LllLI-likL‘
L‘I'yxlIl. IIIII IILI ilhlk‘x‘lllI‘i'Ill \.II‘iL‘IiL‘x‘ WL‘I'L‘ IL‘L‘LII'LIL‘LI. .I\IIIIILIIIII_\IililL‘ IIIIx 11l\0 IIL‘L‘II I‘LIIIIILI
.I\\UL‘IIIII_‘Ll \LIIlI llIL: lI‘L‘IIILIlIlL‘ L‘IIxI LII |\'_\LI\‘II|IIlLI. IIIII ix LII IILI L‘L‘LIIILIIIIIL‘ \‘iIlIIL‘.

III) K.\LIII\

()nlv LIIIL‘ LILL‘LII IL‘IIL‘L‘ LIl IL; ILIIIII Ix kIILIIIII III llIL‘ III"LII. II II: ILIIIIIi/L‘Ll pLIIIIII IIiIL‘. IIIILIIII ‘ In}
IL‘L‘I IhIL‘k IIL‘III IlIL‘ \ILIxILIII mIIIuiII LII IIIL‘ Ix'tIIIi LIII IIIIIIIL‘ xL‘lIl \‘IIlIL'IL' iI L‘ILIxxL‘x IIILI MLLI IlII
Ii\‘L‘ . llIL‘ ILIILIIIII I‘III'IlTLIlIh LwILx l LIIigiII ILI hy‘ILlILIIIILIIIIIIl IIL'IiLIII.



I?) (IVIIVI-I'V
(iIIrIIL-IV‘ IIIL LIIIIIIIILIII in the IIIL‘II IIV L‘uIIL‘IIIIII L‘I‘_V‘"Vl:IIV III IIIL: IIIiL‘I I VL‘IIiV‘IV IIIILI IILLI IV‘iIIIIIIIIV

IIV .V‘IJIIILgIIIiLIIIV in IIILIIL LIIL‘iVV‘LIVL‘ IUCKS IIIL‘ LiL1IIIVilV IIIIIVI iikCi} III III VV‘IIIIV‘IIIIIL‘ IIII III‘IIIIL‘I
I"III IIbI‘IIViVL‘ 1ILI11IIIVCV II L‘IIIL‘ LIIIIIIL‘I VL‘LIIL‘LIIIIiIInV, IIV IIIL VLhiVIV, IIIIIILIIILIII IIIILII L‘II IIlIIIIIiIIg
IIII IIIILIIILI‘IIIIL‘L‘ III IIIIIIILI L‘I‘_VVI II . L‘IIIIILI IILVL‘I IIL‘ \VIIIkcLI DIOIIIIIn LIVVIIIII, III the lIIiIIIIL‘VV
III" llIL‘ g‘Ill IIL‘I— IiL‘II IIIII mum and the IIIII‘ n LIIIIViLIL‘I'IIhIL‘ IILVL‘IIIIIIIIL‘III LII" L1LIIII'I/.

A \CgI"L'I;’IIIIUII III" IIIIIVViVI‘C LIII‘IIL‘I VV‘IIIV‘ L‘.\‘- IIIiIIL‘LI IV'IIIIIL‘ _V-L III IILIII I'IV‘ IIII LIIIiL‘iI II gL‘IIIIILiVI
in granite VIII ‘I‘iS IIL‘III' KIIIILIIIILIII III IIIL: IIL‘IILI III" IIIIL III" IIIL‘ IIIIIIILIIIL‘V II! the I<iVLI MiII, IIIILI II
VVI IV IIIIIIII-{ill IIIL II IIIL‘ IIIII III I WIILI‘I LIIIVIIL‘II IIIIII l"IL‘L‘II IIIIIII (III; III? LIIIIIL'I III: VIIIII IIV' IIII ‘IIIIIIIViVL‘
.‘V‘III IIIL‘I LI iIIILI VLLIILIIIIIiIIIIV III" III) L‘L‘IIIIIIIIIIL \‘IIIIIC IIIL‘ IIIVII IIILVLIII L‘IV‘LVVIIL‘IL III IIIL I‘LL’JUII.

M -\I\(iI\VI.SI-
NIIInggnnc-IL IIIIIIIL‘V, forming: I LIIVVIII in LII II IILI LI‘I IIIIIIiIL‘V III IIIL IIL‘ III III IIIL \1\\Ili:III“,\LI

VVLIL‘ Il1\L"V'iIS.’,'.IC(I lI_V II (iIIVL‘IIIIIILIII SL‘IIiIII' (iL‘IIILIgiV‘I in I912. TIIL‘ IIL‘IIIIVil VV‘I IV IIILIIILI III
L‘IIIIII IiII I‘J1III LL‘I'II III MIIU: IIIiI IIIL‘ IIL‘LIIIILIIL‘L‘ \V-‘IIV IL‘L'IILIL‘II IIV [Icing IIIII IimIIL'LI"In C\IL‘III
III III‘ III" L‘LIIIIIIIIIIL‘ \IIIIIL‘.

4. Building-stones
.\I| IIIL‘ IIIIiILIiIIL- VILIIIL‘ iII IIIL‘ IIIL‘II iV‘ LlL‘IiV‘L‘LI IIIIIII IIIIIi/IIIIIIIIIIV‘ hL‘IIIIL‘II 1I_V“IIIL‘I: IVIiL IIL‘LI

iII IIIL‘ VIIIL‘IIIIIL‘ VL‘IiL‘V. III: IIIIILI liIIc—ilIIICd IIIikII IIIIiILIiIIg—VIIIIIL‘V‘ ‘IInII IIIL‘ IIIIL‘hV‘IIL IIIIIV
1IILIV'ILIL‘1II‘L IIL‘V'I IIIIiILIinIz VILIIILIV hill I"III IiIIIiICd1IIII‘1IOVLV \VIIL‘IL‘ II IIiLII L1IIIIIIIV‘ VIIIIIL‘ iV IILII
ILL1IIiIL‘LI,LLIIIIIIVL‘ IInIImL‘I IItL‘V II no hL‘L‘II IIVLLI. III IIIL‘ IIIIIIII-VVL-Vi L1IIIII‘IL‘I' III" IIIL‘ IIIL‘II IIIL‘I‘L‘
IIIL‘. IIIIL‘L- mIIiIII‘ IIL‘LIV III" IIIIiIIIiIIg-VIIIIIL‘:——

(I‘I "I"I‘IIL‘IIV‘IiL‘ IIIIIV
(I’I) [EpIIL‘I' 'IIIIIVII lIIIiILIiIIg—VIIIIIL‘ III' l!f._',}_{|(IIIIL‘I‘lIC IIIII"
(II) I IIVV-‘L-I ThiIL‘II IJIIiILliIIg-VILIIIL‘.

IIIL bIIiILIiIIg—VIIIIICV IIIL IIIL mIII‘I iIIIpIIIIIIIII IILI II IlIikII V-V IIiII‘ IIIL‘ Illicilt IIIII" IIIL 0'"
V IIIIIL‘ IIL‘III IIIII l IIIILI MIIIIIIILIIIII. MIIIL‘ IIIL‘IIIi/LLI IIIIIV IIIIVL‘ IIIVII IVL‘LII L1LII IIIiL-LI ILII IIIIiILIiIIL—
VIIIIIL IIII IIIL‘ IIImILV III IIIL‘ MII. I IIIIIV IIIILI IIL‘III | LIKLII) I

(I) IIIVV‘III TIIIK.\ BIIIIJJINII-I‘V‘IUNI
IIIL |LIVVL“I IIIiIVII IILIIILIIIIL—VILIIIL‘ is II IIIIILi Iinc-LI‘IIiIIL‘LI IIIIIL‘ IIIIIVVIV‘L IIIII" hICIlKIng VViIII

L‘IIIIL‘IILIiLIIII IIIILIIIIL‘. IIIiIIV LIIIViIV VVIIIILLII IIIILI IIIIIViLIinL' II IIiIl IIIIIIIIIV IIIIiILIiIII.:—VIIIIIL It IV
C.\ 1)LI.V‘LLI in IIIIIVI III" III: VIIIIL‘VV‘ LIIVI IIIILI VIIIIIII III" “IIIIIIII. 1IIIiIiLIIII IIIV lIIL‘ TIIIKEI \IIIILV‘ IIIII
IIIVII"In IIIL: KI II‘HIKII, SI ImIIIII INLL‘III I KIImII IIIILI NLII IIIILII V'I III L‘VV (\l' I’ I iL. (I). At ilV IIIIIVi—
mum IIIL‘ I‘IL‘II IV IIIIIIIII I.‘()IIL‘LI IIIiL‘k. II" III IV IIL‘L‘II VVIII IIL‘LI IIII IIIIiIIIiIIL-VIIIIIL‘ in LIIL‘ IIIikII V-‘IIIIL‘V‘
IIIVIII IIIL I IIIIV III the iIIIIL‘IiIm with the KIIIIiIkII. I-IIILI"II]. IIIL- KI [hllkll V‘ the KIIIIIII VIIIIL‘y
(VVIIL‘IC iI (I\-""LI|IL‘S IIIL SiIIIlIIIIII IIIIVIIIIV) IIIILI IIIL‘ NIII IIIILII VIIIIL‘V‘ IIL‘III IIIL‘ TIIIIV I NI IiIIVbi IIIII‘LI
IIIL‘ IIIIIVI LXILIIVIVL‘ VV‘IIIkiIIgV Inc in IIIL ThIK'LI V-IIIIL‘V VVIIL‘IL‘" IIIL‘ VIIIIIL h IV been cut ILII‘ II
IILIIIIII I III" yL I‘IIV IIIIII IIIL ILIII II ILIILlII III IIIL DIIICIUD IIIIV hL‘L'n L1IIIII‘IiL‘L‘I.

TIIL‘ V‘LIIIIIIIL‘ III IIV‘I IiII IIIIL‘ stone in ['10 "IIIikII \IIIICV III IV IIL‘V‘L‘I IIL‘L‘II LIIL‘I II LIVVIIIg lII IIIL‘
IIIinIIL‘V‘V III IIIL‘ VIIIIIL‘ band and IIIL‘ VICL‘1‘IIILV‘V III ‘IIIL V IIIIL‘_V‘ VILIL‘V' VVIIiL‘lI I""LVII|lV‘ III IIVLIIIIIIIIL‘II
iIIL‘I‘L‘IIsiIII: IIIIIiIIIV IIV‘ IIIL‘ IIIIIILI"IV VVIIIkL‘Ll lII IL‘IL. ()lIIIII)IIIL‘, III IIIL VIIIIIL‘ III IV IIIV‘II IIL‘LII VV‘I IVILIIII
IIIILI inLlliL‘icnl I II L‘L‘IV LIIIL‘ III II LIL‘ViIL‘ III L‘VIII"IILI llIL‘ VIIIIIL L‘IIL‘IIIIIV IIIILI L1IIiLkI_V‘ \V‘iIII II IIIiIIiIIIuIII
III VIIpLIV-‘iV‘iIIII. III IIIIIV'I IIIIIL‘L‘V IIIIII: L1II II IV I"IIL:‘LV \\"UIIVIIII_, IIIL. IIIII IIIiL‘ILIIL‘VV III the VlLInI: d
IIIIV‘I.‘ IIIIl IILL‘n IILIIIL‘WLI IIIIII LL‘IIL‘II IIIV- IIIL‘ VILIIIL‘ is L1LIIIII“iLLI I"ILIIII IIIL‘ [0].) III IIIL‘ IIIIIL‘ILI1IVVIIII
I1IIIIII_V VV-I IVIL IIIVVLIIIIIIII IIIL‘ IIIVVLI \IVVJIKI IbiC .V'IIIIIL‘ SIIIIIL III the L1III IIIiL‘V II: IVL III III III LIIIV‘L‘.
L-IVViIIg III L‘VL‘LVV‘iVL: ‘IIL‘L‘IIIIILIII IIiLIII LII" ILIL‘IL VV IVIL: AI IIIL‘ 1IIL‘V‘L‘III IinIL‘, VIIIIIL iV .V‘IiII IVLIIILI,
\\""'Uli\LILlL1[1d IL‘IIaiIIL III IIILI L1III‘ IIIiL‘V could I IILL 1III IL‘L‘ 1IIIIVILILII IIII.‘ piiCL |"III II". IIIiIV
IJIiilLIiIILI-VIIIIIL‘ VVI‘ IV‘ IIIlII‘ILIiVL‘ LIIIIIIL'II, IInLI IIILMIL VV-IIV II IIL‘V‘iIL‘ I"‘III C‘IIILICIII \V‘LIIIIIIII:

IIIL: TIIIIL‘II lIIIiILIiIIu— VIIVIIL‘ iV‘ I‘IEVIV V‘liIl IIL‘iIII.I, VVIIIIVLLI iII IIIL‘ NLIIIIIILIII \IIIILV‘ lIIIl IL‘VL‘IVL‘V
are not IZIVIII IIVVIIIL III VILL1I V'I IIIL‘V‘ V‘iLIL‘V IIIILI lIIL‘ IiIIIilLII L‘V'IL‘III III the IIIIILILIII. RLIL‘II VV‘IIVIL‘
I"ILIm IIIL L1III IIIiLV iV‘ IIIiI I_V IIlI-IIIIII Int and lo IIIILIVV I"III IIIIL‘LIII: IIL‘ LIIII IIIV‘iI‘IL' V‘IILIIIILI hL‘ I'L‘IIIOVL‘LI
ll"IV IILIVViIIIL‘ [II II IIIL‘ VV‘IIVIL‘ L‘IILIILI III: IIVL‘Ll In IIIILI IIIIIIIIIII I IIIK I IIII IIII III n‘IIIIV'inL'
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t1) lll'l'llt 't‘iuka llldttHMi-S‘I'HNI two -\t.i.io\ui<\iu l‘i ii
The upper l'hika building-stone is very similar in appearance to the lower bed althoughrather blner and more tine-gtained, It is however much less continuous and \sidespreadtl-‘ig. (ll and tends to be more eloscl), jointed. It Is probabh suitable tor sltlull—sl/Ltl high—

qualily‘ building—stone. When the upper 'l'hik’a building-stone is absent, its place is takeneither by a hard tutl' with custals. ot‘ no value as a building-stone. or a soft aggdoineratic
lull' which has a limited value in providing: Ion-grade buildinesstouc.

The uprei 'l'hika building!-:~tone is exposed as isolated lenses in the Thika \allcv- east ol''l'hika. and as a thin continuous bed \‘.csl ol‘ 'I'hika in the 'l‘hika aiid (‘hania \allcis. lurthei'outcrops recur in the ls'omo \allev near the 'l'luk'a-Nairobi road. In all these localitiesL]ttt't'_\tllt‘. has taken place on a limited scale. Rest-Hes ol‘ stone at this hoi'i/on are small.largel} U\\;tt_t’, to the discontinuous nature ot' the outciop and the presence ot' steep-sided\allets, 'l'he best sites tor quarrying: are in the 'I'hik'a \allev east ol' I'luka and in the lx'omn
valle}. \\ est ot~ 'l‘hika where the band is lairh continuous the \allcjts aie gorgedike and onlv\erv small quarries could he attempted.

Along much et‘ the 'l'hika valle) the upper 'l'hika building—stone is absent and its placeis taken bx a hard tull‘. which t'orms the lips ol' the 'l'hika and ('liania l'alls. The hard tiillis ol' no value as a building-stone. but in places such as north—nest of ()l Doinvo Szipuk' itpasses into an aggloineratic tutl‘ which can be used as a building stone.

(3) Tu \(‘uv'i tt‘ 'I‘Lii is

The Hills are the soungcst mroclastte member in the aiea and town the plains south ot'Thika. covering an extensive area. They are probably also rt presented by the tails tlankinethe Kan/alu range in the region of 'l'ala and Matungulu. b) the hills “est ot' Kangumtn hilland by a tiill~ band on the llanks of the Mua hills. At all these places the tull‘has been quarriedto a varsnig degree.

At 'l hika and ox er much oi the area to the south. the Hills have out) rarely been e\traetedt‘or building—stone. as they are interior to the high quality Tliika building-stones. The mainditlicult}. in using these lull's as building-stone is the presence in them ol' pumice which whenabundant, makes unit’oi in cutting Lllllltfillll, blocks with uneven edges and sides being usualhobtained, That the stone can be used. him-ever. has been proved in several places. particularly
where it has been obtained from small privately owned quarries. Reserves ot‘ stone at thishorizon are considerable.

To the nest ol‘ Kan/alt: in the 'l‘ala-Kainzumlo region the [till t‘oi'nis a fairly thick bandoverlying the Basement System gneisses, but here it contains much less pumice. Theabundance ol' cheap building-stone hereabouts is indicated by the stone buildings at 'I‘ala.\shich contrast with the more usual burnt-earth brick buildings of the area. Numerous smallquarries have been opened and quarrying. as in the region ol‘ Thika. is ver_v inellicient. andis particularly noticeable at the quarries near Tala. \shich consist ol' small holes in theground abandoned as soon as they become blocked with rock waste. Reserves ol' building—stone in this part ol‘ the area are notable and there could be considerable expansion inqiiai'iying to provide hltllLlll‘ig'StUllc tor Al‘i‘ican housing.

The extent of building-stone on the flanks ot’ the Miia hills is not great and it is mainlyworked in the valleys. where the hill band ts broader and thicker.

t4) |.iu\'t~.m..\ Rt-utos

Tutl' beds suitable for building-stone are present east of l .ukenya. although a well-detinedbuilding-stone bed is not present quarries have been opened wherever the rock issuitable.
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5. Bricks

In the Masii and Mwala locations in the south—eastern part of the area where building-
stone is not available soil is moulded into blocks and tired in earth—covered stacks to produce
bricks. The general quality of the bricks is poor. owing to the low temperatures of the kilns
and to the abundance of quartz. sand in the raw material, Often a brick made from such
materials and baked in the sun is less t‘ragile than one tired in a kiln.

Where the soil is more clayey and contains less sand good bricks have been obtained.
and it is suggested that suitable areas of good brick-earths should be reserved for the sole
purpose of making bricks.

6. Building Sand

There are two main sources of sand in the area; the sand outwash round the edges of
hills and the sand accumulations in sand-rivers. Sand outwash is most abundant near the
lukenya hills. particularly to the south and east, where thick deposits have been formed and
must be of some economic value. dttc to the nearness of Nairobi. North of hilaehakos. sand
derived from the Mini hills and Mitaboni hills is also worked in several small streams. Sand~
rivers are fairly abundant and sand is worked in many of them. particularly tributaries of
the Kithima near Mitaboni and the Kathaana south-west of Kangundo.

7. Ruadanelal

The majority of roads in the area apart from the tarmac roads have unmetalled surfaces
which are graded at suitable intervals. Where prepared surfaces are made. such as on the
'l‘ala—Koma Rock—Nairobi road. murram for the purpose is usually worked in nearby pits.
The course Iateritie. deposits resting on the phonolite have proved valuable for this purpose
at the eastern end of the Roma Rock road and have provided material superior to that
worked on the pyroclastics further west. (iood mttt't'atn has also been worked on the Thika-
Clarissa road. If road development takes place in the area to the extent of providing tarmac
roads‘ suitable road metal can be obtained from the lava hori/ons. particularly from the
Kapiti Phonolite which is extensive. As already suggested. quarry waste near Thika could
be used for making road foundations.

3. Water-supply

Surface water-supply in the area is strictly related to the geology and rivers in the eastern
part of the area that do not receive a supply of water from the volcanic areas soon dry up
after the completion of the rains. The only permanent rivers are the 'I‘ltika. Nairobi and
Athi, although the small Komo and ttrugu rivers may also be permanent or nearly
permanent. Rivers deriving their supply of vater froin Basement System rocks show inter-
mittent flow. periods of flood being separated by periods of dryness. It is noticeable that
rivers such as the Kalala. soulh~sottth-east of ()l Doinyo Sapok, which lane a few small
tributaries from the edge of the volcanic area, flow for a longer period after the rains than
rivers which do not have tributaries on tlte volcanics.

Most of the land in the \\-"akamba reserve is on Basement System rocks. so that for much
of the year when the rivers are dry there is an acute shortage of water and water»stipply. as
in much of the drier parts of ls’enya, constitutes a major problem. The only effective solution
to the water problem is the construction of datns. capable of holding enough water to supply
the local population during the dry periods. 'l'he dams at Masii and in Matungulu location
east of Koma Rock are of this type and more like them should be built wherever possible.

Numerous bore—holes have been stink in the area, particularly through the volcanic
rocks on liuropean farmland. in general. it may be said that bore—holes sited on the volcanic
areas are more successful than those sited in Basement System rocks. The nature and locality
of the bore—holes in the western half of the area are fully dealt with by (icvaerts in a Ministry
of Works rcport and only the bore-holes in the eastern half of the area are listed below,
although the positions of all boreholes iii the area are indicated on the map.
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In the \oleanie areas. partit.‘ularly around Tltikat. where the volcanic rocks rest on an
old bevelled land surface. an aquifer is probably provided by the weathered gneiss ot‘ that
surl'aee. (leyaerts, howexer. has demonstrated that there is a series ot‘ huried ridges and
whey; on the sub—volcanic lloor in this part ol‘ the area. and it is usually l‘ound that when a
bore-hole passes through the voleanie roeks into a buried \alley, the yield of water is greater
than that ol' a bore-hole stink onto a ridge. 'l'he shortage 01‘ water near Basement System
ridges is also illustrated by bore-holes sunk too near Kongoni hill. There is also a \\-'atei‘-tah|e
where the surl‘aee ol' the lx'apiti l‘honolite is impervious and drilling started at a higher level
in the yoleanie sequence could be stopped at this level. it. the water yield was adequate.

Bore-holes in the Basement System rocks have not been yery sueeessi‘ul owing: to the
abundanee oi impcryious graniloid gneisses and massive biotite gneisses in the area. Two
bore-holes put down at the edge ot‘ the Mahaloni granite were dry and a third yielded only
150 gallons per hour. As can he seen from the table given above. the highest water yields
I'rom bore-holes stink into the Basement System roeks were obtained at loealities where the
old rocks have a capping oi ttill‘. Bore—holes in the Basement System terrain will probably
be more sueeessi‘ul il' drilled in low—lying sehistose area»; or in areas where there is a capping.
ol‘ tull' or agglomerate and not on the granitoid inter-mes.
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