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SUMMARY

This reglon lles in the northern part of the Tanganyiks
Gregory Ri1ft Valley. Amongst certain aspects which ays conQ
sidered in less detail are the.questions of tectonics and age,
the rocks of the basement complex, and the geology of ILake
Natron.

The main work consists of the systematic petrography of a
group of Older Extrusives, andesitic. and basaltic rocks, and
of a serles of Yoﬁnger Extrusives, godé-rich alkaline rocks,
including the carbonatites of the volcano, Kerimasi.

The former occurred after a period of rift faulting;: they
are associated with larger volcanoces, and cover greater areas
than the probable Upper Pleistocéne Younger ExXtrusiveg,

Utilizing 12 new chemical analyses of rocks, 2 partig]l

analyses, and incorporating all additional known rock analyses,

“a reglonal magmatic trend 1is -outlined, with a parent magma of - -

basic-andesitic composition, believed to have been derived from

‘an olivine-basalt magma. This parent magma exhibits differep-

tiation by fractional crysfallisation together with alteration
through contemination with the basement rocks. )

To the east, .on the. volcances of Ketumbalne and Gelai, the
magmatic trend 1s essentlally, basic-ahdesite, andesite, Mawenzi- .
trachyandesite, phonolite, phonolitic-tfachyte, trachyte.
Nepheline-melabasalt, nepheline-andesite, wjugearite, and
nephelinitic-phonolites were also noted. Similar rocks were
mapped’ on the rift wall to the west.

After further rift-faulting, the nephelinitic-phonolite

magma was further conteminated with the baseément rocks, as shown

by the fenites and tveit¥sites noted on the active volcano of

Oldonyo L'Engai. Moreover, the nephelinitlc-phonolite magma

was desllicated by the assimilation of basement dolomitic lime-

stone, and carbonatlite was formed. Subsequently the source

of the limestone having become exhausted, the parent
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magma returned to near its pre-desllication composition.
A detalled geological map has been constructed, and
photomlcrographs have been made of slides of most of the rock

types.
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tad 'mzm*’hf’ 1ho total area of nbout U000 syusre milos v
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tioa polntg of the Curuan suwrvoyorae
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tsow © ds.x'mé;ulm loculitive Lor tio lorvyry were found to bLe in
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and wol of iaguro Latbor,

412038 0ll of this repton Lalle into tho take Latvon
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of tho copo common und lose agorousive ulld eulmalse 4
Afrloan Quoo deoul wee wllotiod to tho party for protcotion
\ ,Wea reat of the tlao, s officlully, oaly wombors of tLe
‘m prt.mat; Lyo allowed to ehoot in o Qumd Heperves,

foot3o £1109, alvuys the Jogoiponnty spocies wore notcd in

gooo localiticn, ond thero o oy mosguitos apround tho
lagooas0f tho ol Balyon axoie

There 49 o obopt walng soncon durlag part of foverbep
ood docsubep, bud ol tile timo of tho yeol, tho ALrt rocds
201don DOCKY mpassablo Gue to the wuls  The hoovy ralns
£ull Yotucon Fetmuspy usd wideliny, vhon the dipd roads are
often mpaessbloy scuoticcs Lfor coveral weoka ab o tlmw. ke
boat on tho pluiny 40 uover ORCoosive, bul down in tho pift
_ valloy, copoolslly 4o tho roby Latron opod = tho louvet purt
of tho Cropory RALL Volloy « tho thormomater froqueatly gove
- over 1039 p,

o PwJﬁi;Dwou of tho comatdy g esv of @ podiried
pLode OF podie plenod surfaco ub abouy 4,000 foot abovo acd
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laval, ulth fngollorges, ull of bagomont couplex rockas, This
0ld ohiold wrou Lao Doen broken wp by »ILG faulting, followed
Ly volounto cotivitys Ia the volcunologloul aeuso, the area
38 Lor Lo desda

Suo dralnase syaten coasista of a asrles of indand baslos,
tho woat fwportant boing tho Loto hatyen arcns Owcod wator
1s oxtronoly sooror, ea soon 68 owe veuturaes uway froa the
flanky of wooe of tho lapgor volceanotse

2 3G i
o The stratigraphy of this roglos o gumsariued bolow.
Tho petrosrapby aud tho volationahips of tho velcsnio rovia
fors the uuln part of this worl, ulthough sowo attentioo Lad
been glvea to tho oldeat rocks of tho basoment cowplox, crd the
uorg rocent .wm kdai which latter uro froquently coatorpe
- OPALECUS WAth voloan0lozical notlvity.
2 oo yooks abd lacustelcs doposita will be Gousidored
uw:w tto folloding wedlnzsie
B S de Lule Batron, lacustrius dopositse
de Yousgor allkaline oxtruaives.
Se  OLdop Oxtrusivoge

e

1o Busernt couploxs
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- Deltalc depoalits
- Harmeslito depositas

.. deposits

gedinyntapy denoalits

Irmenus tzc*tivim

iokp beds, loim Uateen Youn-er extrusives

Iwvaporite Ceposits

Shocbole yollosz
apepaceous beds

Je

“mepbelinites, othor alkaline -
;-oci:a aud carboniatitos

Oldaayu L% nzal voleans
,fnxﬁrimsi volcano (cnrhomtlte)
*...ho&bole volcano

Impure diatonite zuoacnik ? volcano

w,rioﬁ of major rift-f:m}.zlng, the Oldonyn Szobu fault

Issoug anctivity

Oldepr pxtruaives
:xz:ﬂaa&!:lc = rhonolitic typss

ibo crater on the Ellimmpjaro
mssll '

7 Lount lzru volcaso
% Colal volcano

oo -~ probably Uppor rlelatooe
dlatomite
(Sazdu volcanlcs)

-

: Hoscalk ? volcano

ZilLopjars voleanoes
Jiount ora voleono
7intor Tochlend volcarnocs

Kibanaind srid-feulting

" (Gandu voleaules)

e men e eilazt foulttog - -

N 4 »e'

Probably as sbeve end
¥ Kibzozningd trochytes

{3=uba- ’vomﬁﬁﬁc)
dlatoaits s:th chcrta

{resn argnlawcas
beda

Uppor yullow arenacoous
boda

B Rosonils T voloano
{3szbu voleanics)

Louer Yollou srenzceous

beds
(Santa and Dosonli)
{volcanics '

T Xibansuini trachytes
The Eilimnn§aro vo:conods
Eount (Zgpun voloono
dinter Fochlard volcanosin

Celal voleoano

Oldonyo Jaxmbu volcane
Lotumdsing volecans

pop S fémemg, inclnlling custera stope=faniting-

Pagsement Comlex

fbe exact dating of the older extrusives casnot
bo dotermined cccuratsiy, 1o all probablility
their borizons aro souothing 1ilo thoae shiown

aboTC e
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ACITOWIed rarsin
1 9ioh $o colnodledso with gratltule tho dlrcotion
given by oy cupervigor of nstuldlon, Heilslllcockacn EoQa,,
icudor In Separtonot of Geolosy ob tho Unlversity of choffiold,
{rrha uob oaly gulded uy thoughte and wokis at the Uunlversity,
‘but Lopt 1n touch curing the £lold soago of 1001e
At tho goro 4.0, im’immzlt:ﬁm tho pouy facllition of
Lo éﬁ:}awtmnb ol &wmgy at smmmm Gaim:wlty, pmoa& at
wy dleposal by il 'm.muaaﬂ L.‘%umm‘a. Rl fw Blg eacouragocnnt
w tma ue»x*k. i wcum ulua thaciz & ”‘fimtwou £8%+)
"leccmr m tha mmrwm or Geology, thoffleld University,
Loy may imcml oussestions aod cozatant CaCOMPABLOLY ¢
.' iho graot of a purlod of twolve ooatha ebudy loove
without galary, by tho Govemmoot of fanganylisa Sorritery is
grotofully celmouiedrnde Shio porliod cdded to ny ovn houe
loavo onublud o to complete tho weopsery terw of rcoldence
ot e Volvsraliy of Ghofficid.

- X mula. 182 to pocond wy wpprogintion to Lpelax t.cmtaa'
of tha Eater Development Uopaptuent of tonguuylka &vrx*ltery.
‘!»‘0# mmwim to uss rolovast borshole information, wnd for
porsotal cuooulagoment in thias works' %2 cost of nine cew
procls anolyses by tdl.Hondown of Gleagow, wan wat by the
Depapttend of (uologioul Jdurvey, Tsnpaongiku Terpitory whoso
Linanotal aspiotance in thin vospoct Lo gratofully uokuoue
1ed00d :

sppruolation 4o rocondod of tho 0loae coeoperstion with
Te00A8 E0Qey 0f the Hinorol Hosourcss vivision, Colonlal
Gonloglond Cupveyn, lLoadeon, sopardiog oo carbonatites.,
Poruisotlon wes grantod by Loons o Guote cortoln wisorselogical
Atacoverica nade by Lime  Joney of (hope results wore
voplfled by Kepayn LY DreCePotlaringbull of the British
| tugeuss

| E‘ alao acloovloupe with gratitudo thoe casistence of tho
Poinoipal, lilvopal Dogcurovs bivislea, Colonlal Goolojlicel.
aurvoysy Locdon, aod egpuolally to §.0.0cscett Eagey who
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arpansod for plix eodiy o Lo analyoscd, Ly QW00borts EnGe,
end GeVeZ00mi 10Qeye ‘ .

o purtiad analyses of roolx Luve boon wude by the
gopaptuoont of Qlegs dechnolosy, chofflold Unlversity, wuad T
w2 ﬁva;toml to Profocoor Batoora, of that vopaprtooat, cod
to tha “cmﬁiéf:a concoinod, for wadcrtaking thig vorit,

L have booa cuoourafod oty vori by Qele3tociloy £ades
and CaDeDlonol f;afiin tho formor 0 ratlyed Lirootor, and the
latter, tho prosont ﬂimatoxr of tho wepartuent of Goologtonl
| uu&'wy. uaaw. mz:;:xzwiku TorpLtorye

The photomicrographs were taken by Leitz equipment
belonging to Mr.P.C.3ylvester-Bradley of the Department of
Geology, Sheffleld University, and I would 1ike to record my
gratitude for being allowed to use this equipment.
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3to Jgotonte Pattors and tho nro Giooatlon

Poragonal cbaoyvations oo tho above ocubjeot have boen
rocodad olsechore du this theolia, ooo copoolslly the sootlon
‘o2 Loko ﬁmﬁm;:. e followins romarim, thoroforo, oro
pore In Lo natuoo of o syathoslo of onlsting daformatios
with tho incluoion of poraoas) vious.

In 1030 Profooscr Dalloy ildfstd) 4n nig oxwustive ol

o Lho struotusel probless of baat africs, swcosriccd
omatiiug mw"::m:im v Lo that dotoy am‘im his oRa obgurvis
Lloos asd conolueionge o poraoonully visited the tluluzbo
AN 6? iaz:.u tiatroa, ehich bo doaa:*ibca tiunge

“m arce 40 tho lowost purt of tho piEC VuliOVeeseasstlio
purpounding diotriet Ly o dooord ploain, brolon Ly ridroe of
bisol lava usd overloolwd by Gigh volouolo coupge It is

t 0 woob degolauto, urt, aod dosslcated lasndgoape in Lust
afplon¥ . .

Dalloy H11lls rofors froquoutly o i Latron {(pp.S0
aud 00) axd oa soveral oocenioas quoles fpom Carl Ublig, ono
of tho caply Gorus vxplopord, who vag QlI0 G CUPLOSIUphoRe |
L1 pelovany ‘strustural luowlodrp, togothor with sdditionnl
ey dvmm‘zm, h&a‘ eon zxicfamiwaw& in tho olkoteh wip £i0s O &

A ptudy of this sbotod wup indicates that boglads tho
woll Lnowa Gprogory GLEG Valloy foulto there are ulso
presoat soveral eddivioanl ¢ifferout typeo of fuulting,
whloh ere consliercd ucdor tho follouing booulingnte
le Uhe wostom. ¢oourpooat of tho pif0 valley.

2, Tho cugbons stopefsultod roglon of tho pift volleye
Ss The custescst foultings
de o Eidauminl orldefaulted wroue

“ta folloaing polints N;&uﬁm fastios olucldationte
1o %10 Dolublioaship of foultisg and volcanism,
ze. ” Tht amn Quostioia

]

(1) U1Nsa, Dattey, 3USO. - Dast ofricus Plutosus end HLLt
Wnﬁ?é- ‘Gﬁg*iﬂam Ivatituto, *iasﬁmatosx. tioe V0
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1. P}E'A IR S A 41 ‘Lg}{'?.&ﬁ Q? A »ﬂi.}?'{) Wit }_}‘ﬂ:’;

THo fauiting 4o st o Do 00w gdetent oo tmm oddo
of tho plit wu:ideyy v Tho ogearpoont Lo froquantly refoerred
to us tho rift waile rvldense boo Deos oubnitted 10 the
Lalko tatyo.. awt:i.m, Laalowtling the apl’ vrte fU apveew b
ulth Calloey ERPIPLMEY tnterprotutien of tho Toultlug on
thls wooteon olte of Qw luince hope v tuo faultp, tho
JOLG & aud mODe cauteplyy the Jidocys Sumdu cocarpmont in
R worth, a:.;& tho oldcyy tho ©alecbd oooyp to oo gruth eud
Weac w“ivu 1:3 mb cm‘ Dg.the Lirsd Gakd %uim in Lo
c.czum oi‘ L. .mt."oa i wotbor Zuu.o gCuwry cullee by thlls
o doajo iuuw. s WD W o B alDuGD dde vy LuS
w_m‘_‘i&&} CO & OO LORLLEPLY wlivetion wuoptd of the dauya
Bopdewe AT L0 <loo thoiibU Lo Lo Okier tiwn T Suebu fuuile

AU bug DO, pmuuz,-m@ o L B sl L utPOL CCCLLOu,
that the polnee Senta funll, way probubly B corpv:atod wath
fim éruéawm i‘m’m, which Lo Lo o Uireet soutixpay o Of
a&m’; um.vis;n of ?L..ﬁ mm.,u Suliste  POLL cCubps utitulu o helphl
*Qi' ‘b(:ﬁwﬁ?: J,W'J ?»C) -ﬁ.ma fout @ tos 10 9&&.&3. Wwikd WD0
i wl”h“m? J%m‘u& fwtzww. 1P wp Biuouyo wwu-sw;.«mﬁm
£u U Boicalo G0 e wio o oamo St ojotol, then W
1.0 0F fotstlie, PDued Bua ¥ ol of asb YT A0 ORI STV LB 4
waer thy GCLLIv f D Lo yo Noegaly L wu wiCAve VOICuIDy
az..a WITHSE SO ks Wasl toriiuoly cuesdia, varthor
QoUW Gy U3 X - LWL vocurpiiiute

g f Vith tho Jewepry o 00 veiloy w8 @ Wi 010, Wi}y
?}iiﬁa‘i} Clpeuaoes st osuo 106UD tho wuntoru Fuults o o
PLOC Valioy, Goleh L0 Gt uPLGOR WliudOd L0 Do comuss Puulto.
Althons Bulley <IlrLo Guo GUudiG To wiolt tho WOPLE=ILAG
601’;&“ ol Ll :..a‘in.“&&, B U&A mﬁ”'t“; b icagth, wio

‘?g’mzﬁﬁ foruaid oviaiuco Lo uewbxmmtim A0 D wiCUs

-
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(1) mnm mﬂw A003e kaat aleicun Platcuus wa #4006 Vulleys.
Cam fgale ‘.‘stituw, Luplinntoie  Loe 470

2 Hor s 3" ‘e 3 /* < - . q M ok lm ;“;;‘;;» Qb‘\?n.
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Ascoxling to Dalley u;uué’“ thin 2o thw Galy occurie.co of
thrunt Loultins. ln tho Grogory 4L Vulloy, and bwnoo, i
proved corrocts Lo of wuusual Inporbancd end intoroot,

fho wpltor viglted tho areu, whloh tlng on tho Hewyn
bordor, and Clizded the oscsipoont in thres places in an
altcupt o iy oo vorily Unlia‘a‘m obaopvatlonse Lo roal
couglucion cun bLyliraun withoud osun aatalled geologloal
wapoing in Cohls yeglen, Lut, Lavins scen socathing of tLo
evicento, 1t 1s folt that tho goooxd propoaul pubt forwury Ly
Datloy 11148, with 2ecasd to the orlgin of thligls tlzust
fauliﬁ} 13 Loy to tho trubh, wmmoly thutie

eho augﬁz)éam oveRtiorast $8 o cuoo of intrusing of absn LI
and YD wliong thw follation plunss ¢ Sie unslont structuit.”

<0 18 lodoed o fuct thut whilsts ciiublog and dgscsuuiod
e acurpy o QAffurent placcs, Cagoutont rosks can be voou
overlylag tho  wuch yowed "iuwva? LU 29 coutirtoa that tRO
Lapoond quuriolits 4o cbewsred and nlowcoous Lo thio reglon,
bub not to any uvauansl dogros, sod it o folt tnab ite proscnt
/pebit;:.qu ﬁa{m@ 15080y to bo wue Co tho fuot thut pouics
;5;35@;’?“&55& fu»% L the volesao of Olupayo s.ubu are lntiuded
boncotd ite S |

L0 QL0 oy fuot st balf sé.mxo voluxno uouw lieg
dovuwfaulicd ool aniit toldony tonn tha thopy e cxhiblted
1o the oxioting Cuul: soady, oome of oo Lutrusive uywo wud
8i1lo fron Dicouyn ombua, ublen soald oNtmeuise pob buvo WWwen
vioiblces ilo volcuno buc €O PLured Lhdugh s Busc.fiut
vocus Lafore 1 Coiuld bullé U 2t9 VOlewido Coumo 0o LR wWpos
DugGistint suefacts  orofoou, ug wLulg polut acean Lo Lo
Leal Lo juwoticon of Dusuarnl wid LwVa £l0d, tle ICOJO vGLlp
0 malnly fn tho Luocuoal Pools = 1 1g thon uite lojicul
to PLvs sooe of this bascoent countyy roc:i: &oa aitu.tcd on
i}t:e lozop goptborn luuis of thv volceno looklag uo 10 &6 Lad

}

(1) 921185 Dutley 2030 a0t ~LriGan Platosus usd RLLG VellOgo.
Codaedie snatituta, woshiostols  Low 4706

i) L0223 Ca 1007, Hlo poocian.to Oooose Oste »Ipliss Omubone
Guosls Ge Y0le 10
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boon thrust over tho "lavas® by prosaure froas a northerly
dircotion, whoercag actually, all moveronts of tho bagsement
ticre controllod by tho ooconding lovas

Dotallod mapping along will prove thls point although
in &1l probobllity sinllar offocts should also b0 noted in
othor arcas vhero lcolated volcanocos bave pushied thoir way
through tho bagement covor, and now stund us does Hanang, woll
to tho gouth, a voloanic cont nmoazst basement gnelsses and
gchlata,.

8/ 1o Pantern Step=faultod Roclon of o RiCL Volley

Lany of tho c¢arly German oxplorors in the Luke Natron =
0ldonyo L'Engaletngarula ares, voro improssed by tho scarp
fecature on tho wost nldo of the »ift valloy and rocorded,
that by couparlison, thore wug no simllary feature on tho
castora 01do of the rift valloy. Ublig'e description
quoted by Balloy z‘smmu) (p.203) dcvio{:a o gorics of wature
faulta, soarps uid gtops, oan this castorn sides In one place
hlig noted four such bonchss, or stopa, tho finnl ono
oolnclding uith tho pormal uwnfaultod but locally tiltcd
poncplaine  Tho width of the vift walloy floor in this parb
of tho Oregory RAfL Valley, 4o of tho opder of £5 miloge

Thero is 11ttlc that can bo wdded to Ublig's remarks,
except oconfirmation of his obgorvations, cnd tho statemont
that anyons travolling on tho wmotorable tracik from Longide to
Fotuzbaing or Golzi, would bo improosed by theso benches
vhilst descending to the floor of tho rift valley.

vhon trucing these stop-faults furthor to the south,
Uhlig says that thoy oveatunlly dissppoar,; and with them the
oust wull of the praben. This is not striotly correct, ss from
£301d uorl:, aorisl obacrvation, und boprebole svidence, it
appouers thut goww of theoe fuults swing to the oust, snd con
Yo continued in tho wmanasy shown on L£ig.de Soms of those
foult linca, i€ projocted castuards, appouxr to run undor tko
Ellimanjure muoslf, uhilat othor faults noted in

(1) wWillig Batloy 293C. ast african pPlatecus and RILL Valloya
Carpogle Instlituto, Woshinzton. oe. 470
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tho L0l wao Opas Cho 2dry  wlth o wore poutla 91:} alroction
wEuld puns Wl p ol fk;vu. 0 oploloslesl fusluccn,
L0 aCuips Uxiay uv Louhiel€ g0 Lioreanivoe wg tho

oriotua. slepefiuttlng fuwrtlicr .ooiL, wd 18 tho soath the
vidth of tho woluwl stopo probably fuereaats.  Frosuut day
rolief Ludicaten that ot cuo time thoge noups  wwy Love boow
irposlug fouturen, obilch hovo Doen ob itoruted by tho
stbacquent cutpourlnzs of laveo fron tho cupprous volouulo
SOCL L Cho vz.cmlw. Ik;w thony o ovideaco tint corn &f
0% oll ef tho otepui‘auimﬁg ocourred vafore the lovas wero
&&L::*:z}cd. ) In tho iatitudo of OP goulh, wd weot of tho
ﬁz‘éz‘w;é@wm Ffi}aai, gxxe of theas lnve £10as are oloo stopw
faultedy oo eritly, tich omaltor oovenonts wlows tho oldop
feuts 1iacy,. ‘

vecent barchole ovidcnco 4o colovunt aue glveg wdiitional

conflimation oo thio. subjeots A1l horcboles wore put dowd
by the 'bater Leveclopoent ticpurtoo.t of Tsoupanyila, erd the
urited arals ceatofally colmoulodrps tho asslatonce of
Dpgan & toater, ‘tho (nief Uooloziot of thlo Cepurtoont who
 kas 8110003 tho Lzo of this 1afortution.

Ono bozckolo, BeHe ¢/20 (boretola noe 6. of 1920) wue
cun’z to 880 foot %o the Ptowcr® Nosomout oxploz.  Lirht
tlico funthop couth, hosever, wothop topchole, Bl.ile &80,
nas 4pillcd to a dcpth of 485 foot 4n Lrolmn lava, opert
£00a curfece ootl ard brokon Loostonts up to o depth of
16 focts  cCtualdly, toth of theoo borehoico vero driliod poap
to tha Crobt lopth Hoad, ot o2 thio procd which Lo othorulco
pomarimbly lsyol, cnd totuoon Lo two Lorebole sivoo, Cwre
49 oo oahount piocod  thia 48 cnualdorod 6o reprcscnt ono of
tho amp-ma 1t sCavpn, ©ou vith & cosplotoly chionsed diroce
tion from rortiesouth to weobescote  Otker funlts yunning
An this laditudiual clrecticd oro COZoldored bLOoWe

o Ogo-further polat, Lowovep, oliotld bo wido, wd thut io
1t 15 vory roticosblo, ©Spocicily In tho uerth of thio
peplon, tiag mvmg uacesdod to Lho upporost otop of tho
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otop=Puiulto, e pouupluly 10 ouablltod towurus Lhe cast
LOP o pattor of tuonly tlica, bofawo Jolalag tho aotusl
ustlltod o feos C1iCod awd wafoultod pauopluln gurfacs et
G LOLght of Dotuien U3,000 fout alovo «0a luvole

Se oo Tontemab Maultins

Paviog trovelled soutbwadp foom Lo Scnys boxdor wad

Gutabifald Cvidonco of e ¢contendsnt ioulb oyston in the
latitwio of &9 pouth, 1t 40 notirsl to continuw southuardy

L0 tho gourch of oo ouch cosploenentayy parellol feult
ayobotie - 7 .

intho £101a (3 ’ parb of o bBagemont coapp trending

approzimtoly LE/3Y 1o tlo Bhoxbapal cres wig oapped, axd
fourd €0 ©e ¢ goarp vhich Looguently chongpo diycctioa; woor
toohl it ruus wlmood caeotewcole Purthos noted Lo tho ficld
sithourdy oot cotuslly uappod Lud olesrly choun ca the
toposraphlical waps » to the weot, the Shuudbepal gonprp chunfos
Clrectlion to WHI/ESH. 400 0ld busetont scarp to the south
of tount oo Lo frvosuiay, LUl in places dovo run 0asleseot
000 0galn additional ovidonce 1u obtalned fvom Loroholo
rocordg, and tho goological results wad siguificance of

Dalle G/40, which ponstrated lave to u depth of 1,005 foot,
wemmtéd dn (Lo annus. Peport of tho ater Levolopoont
mymm ot 2n 1040s o thiclkz.gos of frdlvidual lave £lous
dozo nobt coom to oxctod &0 fUol, tio roport stutos, and
optinsten a dosativoaz Loo tha bagsuont, of bBotucen 1,100 to
1,000 foots 1o thio suport, DueCoater ouzscots whoeb "thiw
feultiog st bave talen place early in the developrkab of
tho 1P valley aurlds tho perlod of platoau luva £loash,
“Lere do oo ovidonce rogurding tho dlpoction of this fault,
oxoopt that tho roowest bagoroat o tho oouth &5 o 8csip
Laoe tronilng epprosinutoly weolteounls

LI S

(1) Buest ts.s. Sy mbami Qolenitlo crystaliine 1ipostose ond
Grophiltos HelloPe 40 80 0EDT, 0F GODLe SWITEYe

ianangiin,
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Botuccn theoo tuo fuulto, pow lapgely obacurod by tho
Sate pecont oxtiuslive voola, Lo o tino of soalmosn, oo which
ot lount olx voloinoon ape oltusted; thio oo of vaskneps
van poted end comented on Ly Cho ocly oxplomerss ot tho
oaotern ostromity of this lins otondo the hitoot volouuo
o Ccrowy of volcsnoon 4n «fsion, tho Eilisunjuro wiosif,
19,500 feot, cud ol tho vostern cud, one of the emnaliest
volconoon 4n this zeglea, topinlugop, 7,160 foob.

it would sppoar fred tho sbove, thet tloro msy o
cvldonco Lo en castescst cubsidicry, smuller “rift valiog®,
w_fu;’g@wymuma by thc oldcr invugy szl Joluod to the
northegoutl: Tpopory ULLL Valloy ot 4to wﬁﬁﬁm oude

Ge it Kiban-aint Cpldefanltod :pon

o torn Uopld-funlting® vop intvoducad by
Profe Jeuslnepory, for tho typo of faulting to tho north
of ialko Notron, 4o tho lako llagadd Grooe  Dalloy lem(“
reports (pe SO4) thut Oropgoyy doporlbod cridefoultiang o
“trat conditlon Dy whilch the valloy £loop Lo divided inte
Larrod alrips uideh vlac to difforont elovations, and ero
bounded by msarly wx'!:ioalimllm lio goapares (gride
faulting) wlith ralluay platforms Lotwvon rolativoly low
teacizg", Winruy cround ieio Hagmal e uod Lelo latzos = tho
vertloal dlsplucincntag of tho strips oere in no cage over
100 Locty and wanally cuch londe

an Lloutical pattera of pridefoulting was aobiced to thw
south of tho Looga boxder, Lo tho Kidbangaial opoay obviously
&z eZtouoloa of t;m logedt gridefoultinge RNalloy %lllig
atuton that 1o tho Laln Usgedl rogleon, tho opid faulting

trepinatesg at cach ¢nd i o volcino, ond be uaco the rather
ept enslogy, of thoe “foults ¢ying out Just so a oplit fulle

APPSO ——

(1) wilito Dutiey 1000. Eoot Afrlcan Platosus wud BAFG
‘ Valleyae Catwogic Dnotitubto, Yuobincstoa. lioe 470
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to pago throuzd o ot 4o « planke  To thu gouth of
Leo ngpdl, e “ikuot in tho plaak”  f0 voprogontod by tho
tewderut Dilln, thouco furtbor southuands 1100 the oo of
o Glboangcatul coidsfoultyg, vhich themoolves e partly
tormiaated oo tho morth sldo of Golol, but wors uoted ruming
soutloagds ‘ca tho oot oldo of thia voluino.

hoso cridefaulta aro coall fvaturcs cocaldersd to bave
8o groal thvoa, wd thoroforo, abt tho pomsat, 4t doos not
oo SOeCSasTy 30 wonture into Choe ocubeatpratun for o m.a of

slola, wsloos sush o ale of orlisln cannot be proved

satiafactorily by otlicr poong.

1 1t 1o corrcot to atuto, ap has bees cdvanced in tho
Lako Latroa socblos, thut tho Oleuyo Sambu fuult 1o of a
teapedoos pature, thoo the Yibangaind r:z;m-muicmg tay well
peprcnent the hlumdelinoe of (histpopedoors In thls ocase tho
tridefonlting 1o perhops nowd o tesslonad than o cosproosional
foatuwroe Oa tho m!;*nv bandy A0 the pridefoults aro nobt
connsoted with thoe Sanbu posrlod of faulbing, thon 1t secms
they would teat bo explatned a8 « porico of hosots wnd gribon
osused Uyl eceprosaicnnl Lorcene X6 4o otrosscd that thogo
Licus cro, 00 tho mowon gpsoulative, bus 1f tho lattor mode
of forunstioa is coreeob, thon, 45 0ldoayo Suaubu apprours to LO
o poraald fenlt of touslonul satumd, i hato two oppoalto
Loo0s ‘2t pluy, ut ALffoprcnt tlncs in tos giwzmo poplioa of tho
21 valley.

Batley #131148¢d? (pe C3) conniders cpidefoulting to be
Yeho cupresslon of mowmal foulting on a £iuld support®e

Teo Late Lobroa opldefanlted ures olojos downwands Lron
coat to uost, wnd 'm,z. tho foulls wppoar to bO norral 0L0D,
uith no siga of Luorcussd fonlting op choame in hodo tousrds
tho lalo okoros It ben boon sugooatod & €6 talo Notron
aeat:!mx. it tho prldefoulting of tho Kibanpainl sron, is
DRODALLY 0ldir than tho Ssmbu Loulting, clthough, in Henyos

L e LS -

(1) 13110 patiey 2050, Lent afctows Ploteuus and BLEC

Valleyse Curuegle ILnatitubo, tashinztone lioe <70,
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goveral poriods of gridefaultlag Lovo bocn notod,

1s o liodationshin Natvosn Voleasian axt the Peultinn

dua of the Imord-nt aruas inaleatod eo pift valloy

vélcunica o tho latoad gooloslcal tapo of Leagauylla ocourie
1) In tho Oldoayo L'iagal cone
2) In tho Hteya puglon of e laapanylika.

L Lath cuses these voltasoin opo situatod ot tho
bifurcation of o rift valmy Pauvlt syotows Ubeo tho
teoumﬁ.u p.u:tw.:x of tha £irat roglon 1o snslysed es o wholo,
Lt ca..z bc “Gcroastrated that fanlting cid voloonlan ove
mz;c"any eloam&y volated, :.nd tlat voleanlos ropulto after
faulting, clthouh thils oed u.ob o tho ca«.:sa/éghw oroeiye

Olicnyo LYnpaly tho sotivo voloazo &3 situated as tho
cap £1Cs 3 o shods, b Lo focal polat of tho Byasi RLCH
Yalloy end ths Geogory DILC Valloys 0 the Eyasi nife
Valloy Lo projectod uorthoards bonpath tho yéwg;ur lava
£304f of tho Winter Foehland whitch ooz lorgely oblitoraten
any biéi“?;?'ié;, Fleld ovideses phouo that it 1o 4ndoed
xwr:ﬁi&éibié"‘éé ﬁﬁ‘d}ééb tie Eyesl 2L foults as atatod,
bocause of o ceples of aaall velow:oca, wostly of tic oldep
ez.t,m:.slva 00l Lyols, atrolohlnsg olong o 1ino Lroa wsuy the
nw&ﬁ ef Golul, couthuivabuunds, o bLotuten Oldonyo
Lfngal ied Hopimol; o itno which L€ coutinwd in tho guxmo
airection, puscto fato the tLoako Lyool rLfb vellaye.

ﬁimLIarly, 1t was noted, tlat 1P the Susbu fault is
corrolated uitn tho Epgayaiza fauld, thoo (Bis foult peoses
boroath Oldeayoe L'inoal, cud feplmot, The aotive voloauo
thoreloro, coctra ot tho woeting pluco of cortuinly tuo, cud
provably thirca, lurge fault pyatonia.

Anothop perhang wore obvicous exarplo of this teotoalc
azxil volc&;olo:;g.cal rolotiocship, 43 oocu in tho fillnmjaro
©a33lf, loro tho Pare ustntolng Lave bocn poforsod to oo
o dlook mountaln, uhilo tho faudt acorps of thic horat, wben
projocted wuler tho Hilimunjaro :*'gm;agg, Bere hoy eppoor

T
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to fopzlnuto, oot tho warkod tluo of woalmosy, jJolulng at
loust pln otlior volouwuosin, «od tho cuotely Lvandiag atope
futiltys of tho Grogory plLL vailoye

Thopo way wwli bo oo oigatficent corrolation possible
batucen tho coveral ldiefuultoq amto of re afeloa Lo uhich

trachydlo pocis ocom Lo ooy adbuada.tiye

Lo 5v2 arp ourattion

LR R o3 etioCo12 i) hap rocently pootulatod that tho
o0igin of the Laot ofpleon KISC Velloys 1o duo to coantral
teorefaulting ot g&w‘eloma of Lo Ubowao ¢yolo of tho proe
Cqmbrm.z,m& (smtsmz- .

“tho pregcnt pifC valiwyo apg mgu;mci ap Tovivaln of
LLOSCLOVEIR Lt ¢

In the Qldeayo wlrnped arog, tho ocuiy mothod of duting ab
precend «vallablo, 4o by comparatlvo moppholopy, ead Lo thio
'mazsact tiw history of tho rogion cun m CUZLPLS0d thunle
1) dno otcpefunltics in oot plocen Lo pooe i oldor

salrusdvese oftop thio etopefuulting of uniuown

agE, Were ovowtred 4 poPlod whonse
8) <o olde oxtruaives, nsmoly voleunood Such &8

solals totuwbulio, bLor, GRlimeodaro waosif, e

Cie “inter Loohlacd volouugin, uli ostuonuod

covpting Logsally ccualdopods toepo ©o o of

Jowages catimnive pocelypo = o polnt coult with

laCor wudoo potrogensels 0loo uppouro LO Luvo

asturlod crupting, whis Lo iotormpted Uy tho

formetion ofte
O) <0 Baleocby, wootsrs pift faull, pogsibly wosols

Latod uith cpid=fuulting, i portiupa sous otop

faultlug of luopop LupoplaliCoe ‘

4) at this gtegp Oldongo stubu, wxd othor oldop
lava €yp0 vOiCmNooa costinty ompting, shillat
Hosontls ponsibly cousinucp €O orupl youngzor

(1) BcCoznoll HiyBe 1040. BALS und 5hinld Struoture in
Lealplon, .Sabe Goole Couje Ple RIV DelOD.
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types of lavas Win Lo Collousd Lylw
0) Uajor Sazbu faulting uwhich bas Woea sboun Lo the
Laks Natzon svobion to Lo probably of Uppor
Plofatocene ago aod pozsibly the Kibonjainl gride
Lanltinge
0) <how folloocd tho last volanio vpisode, cousigte
dog ossontially ol tho eruptlion of tho youngey
sodampich lovase Posolbly Hosondlk otill
oruptod, whilo Shombnloy foritnal, aod 0ldonyo
L¥2aral coptainly empbods Heximagilo
o oktenetvos purtially otlitopato tho wuly fawed
gearp noalh of Lngarusne Al of thogo
volemiosd, oxeopt usuonlls vlse froo thu rift
valiey £l000.
If 10 obvious Zfrow tho abavd that vmﬁ.fuultmg end
voleandan are ¢lozoly rolated, a-polat which g tokon wp
1ator wopre Lully widor the paotion O patroconoslia.
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Hpnzent Comalex Ho3ig

votally of tho rooka 1o tho oddoat uystew in thlg ‘erca
ong beyond tis seopo of thio tlhwalge Atteuntion ghould bo
dlyrceted Co thom, howsvor, in oo fup g thoy cousorn tho
problons polevent to Che mare pocent ostrusives ea-méh havo
Lad to forcy tholy way theouzb these bagoient rooks, wd to
tho structore of thoso yroous, ubich 1o faoorparated in tho
Ceelonle patbora of tho ava 48 8 Wholo.e

{Lose bapomeat rockzs bave all Dioa thoroupghly ultorad,
9o thet ony traco ol boddlng g yet to Lo uoticelds ho
roclk’ Lypas ool Linepad st w0 sRiretely vurloblo,
with 2lwost overy gradatios feon ony type of guolss o
seblol to cunthor.

0F partlculay iutereot hosoves, 1o tho prosence of @
VOt of cryotulline liucatlouws sg.ga.-fii%c'gawm in tho south,
GLENe wolls bave Loon dup 4a ¢ho cryotalllos llwsstono, |
noothagards to Shonbaral.  Hopo <d0losltio cryatallle
Uroatons with graphite togds wore mpwwau) in auzuat
1030. Shues luterostiug caslysca fon thio lesality are
cg £o0ll0ugsw ‘

L0l o, 1

heaxa) SGIS0 v Q054

Lo3g ou Lgnition $¢148j3 ok 60y 20a055
Ingoluhiss in [iv) 41,0 360 1.6
Ly 148 040 07
Ealy) 137 o0 £340 95
HSQ 1045 14,9 £0.0
i 14 % X 009 1000
L [ ) AP

Axalyoon Dy Depte 0f C60103503L Ctiwoy, Tangonyilkas HOLe X/H5104

toat of tio tosoludle mabbor wein quarti, end 6ll
linootones conoist of dodomitowry eloge to the thsoratical
matlo of Cu/ti0.

(1) Cuost Dude $h0 Ohaudepal Dolomlibdlo witostone atd
Grophito, linoral Roscurcos Panphlob 50,00
Lopte of Cuologlcal Sumvoy, dodopa, Tunglayikie
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Compurablo anelysca of dolomitic cryatulliind liuostono
fron the tagomsat conplox of tho Ivings Lilstrict, over <409
tllop to cx:}a gouth ghnuie

J45L JULLL
1039 on icnition A0 3J5 25607
Insolubion - 240 SO o7
Jet)] o7 2ol
) ' B 0«0 1747
152 BT 229

10043 100.8

tnolyses by Dopte of Coolosicsl durmsy, Teoganyika. Refe £/0100,

" Gther outorope of similar orystalline limeatozo can LO
geen To the UNT aloaz thw vood rolnz southiards £rom Sonyoe
Theoo cubtorsps oo Loliovud to join tho Shombaral dolonlitio
Muoostosts  Imzodiatoly corthuazds the lavas of Killmanjore
and Loru oblitomts tho bagossol, tubl to ths worth of thoso
voltaale wonnbilusd, cryotullinog limsstosd wos mapped oa the
“Sevon Sistors® hill, warind lefrugorugo ca the Corman wmap of
tho Kilianioro avste  4n eaolysis of o woek (J0M463) Lron
Wﬂ'lﬂﬁﬂﬂyl h”awé‘ww Low L0, whereus Lao obler anilysos
(501450, JULL00), of ssoondury 1twwatone, from the wdiacont
S88oys eraut, £ hizhen 1izde VProm £1014 ovidenes it wan
postulated that the limootons from "Soven Glatovrs® hill, eund
tho Uowebsno wasdoplying thilo s:reav. un px*a'mé. by borchole
€0/40 of tho Yater Lovolopoest Dopartoont of Tanguylizs,
providod tho sourcyu of osigin fop tho Sinys socoxdary
ioestosese

TABLE 10a O
J021450 S OL4G0 J014C0

Insolubles 035 15495 18475
Rf?pa Ol 0s% 1.0
a0 COa7 24,0 £5el
[Alpd] ’ Ga7 £27.0 10,7
Loes oa Sgaition 44,40 Ol ok 610
09,0 009 100.1

L T e Y e aracnad

@ia e,

spalyses by Dupte of Ocologloal SuTvey, Tanganyiksyef X/ 8057/

1, EN
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The above analysan indlcato that wll bagsstont oryalalline
Ueatoovs of thin zeglion aro uot doloultis, ulthouzh the
cajopity contuin over half cp wueh 30 aog Cal,

Just pouth of Lujludo, ovpr tho Lonys bordor, ond
alrost ﬂnﬁ ﬁnvt& of tho ﬁeb&révauahnmharax 1500, m@ationed
uboye, cvgq:g;lima xamnqtaab in potualiy bolng quarrlod,

tore doteslod mepping will bolp to £411 in tho gapa in
tho present goolozical kmovlodse, tud roconnalissanco
goolosloal wupplog doos fnileato tho ozistence of @ poussibly
coatiunuous Lol of cryatalline limmgtooo .V gonerally |
dolonitic, tronding copthescuth, which oay well oxtecd
furthor 1o both dlivotloage  Swallop 00CUrrecoes of
cryatalline lirootons wero napped to $ho uwost of thls wain
limogtong Lolt, 1o tho stopefuulted reglon of tho bLuperoul
coinlox « the suatern pift walle Crophito was algo looated
in gotn placka in W0 gang ardde

Lurlog tho 1040 £101d asonousy of tho OO0 roadlogs taken
o tho 1&neatio& of the bagomout yocko io thio orea, 201
full Lotwosn tho diraction £25/005% and £40/0609, tnatcating
a Wl“di x.mtmm:ztwly tmm for tho linsutlon. A tho
above eccur?ubcan appeas to fall Luta iref.a.ﬁalnws'u‘l’
Pozorblguo Salﬁ. vhich tronds opproximitoly nosthesouth with
lotal voyluticiu.

Cuwrxplaing tho obova, It &s lopopbuut to wote that,
cortalnly opprontuatoly 70 nilos to tho cust of tho olCW's |
preuces of olizaling roezg, end mach loao lu oy ousls, LLore
u@vﬂﬁra to o o LOIL of cryutallins Mmcatonny oarally
dalom&tiu. ranntas eporosiuatoly parallol to the Geegory Bift
Vallage
. g pessible olguificoned of ch&siia cong idared Lo
?g}l? 1&;&9 wdes Lo keodliog a?’pscgossasain.

Sy

g

(1) mzma he Lo uaqwuca 0f Pra=Canbirian orogesic belts in
Sﬂugggnad Contral afrloss Ints Coole Conge 1040e PoXIV,
Do »
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Copoeal Intzoayotion

Ligerwediuto u apo boloow . G basomdut oyotom wd tho
gouager ollaline ontevolvon, Lut oord closely rolated to tlo
loltor in 020 cod potrolozy, o o oulto of rocis inolweding
toatly Qdeoitio cud purGr bacalivlo typons Thoy conoliot of
Caloealitnllne ond «lisalimo Cypon, bub opo noukere us olizaling
ag tho gounoor oztpuoives coasidercd latess

fioaus of (Lose Ctypoes ol v tho 216 wall in throo

plu;caaan
l. In t;m G £r00 woar Fugsimoize to fopioasl.
Se Toon U Lorth ol of iorloagl, to whepe tho tiogondl
1avug Luve boow pourod owp thom fuptber nooths
de  Jouthvuamis fros o Konye boidup, in tho 9, ond
agooQlicted vith volcano ¢f Qldonyo Seuby, to vulere
tlhoy w0 cverloin by the oopthora dogoalll allaling
Juvig,
Ca tho cast olde of iolo Babroo, thopo are alao three
arrfaront oocu: PCLO0H m‘.’ tro oldor 1uvadie
4s 1o tho south, tho a1d volouso of Eotumbaliv.
B« Dorth of Eotuchalno, wuotlor cxztinod volcass cilled
Colual,
Os liozth of Colel to tin funys bordoy, o Kibapjuiot
trachiytog.
Theot 0Ln wosn will shortly Yo coxaiderod lndlvidunldly.
Obcervations oo the 0ld volcuwoss of Hotwiboloo ard
Golal have cuoblod o ooropal mamaaio;a of luvu types €O be
estabilohod, o oldor lavas of Hotumdulio ore &adositio
with Latorcalaticoo of wxioarito, wd ope sucogeded by
trachyusdoolin with weoo plenocryota of plugioolssd; o
roolt typu chopactoristic of the luwonsi poak on Eillmunjero
cad pofe aveGd to Lorcultor o Lo muwws:&-typm tore
repholinieio BULG0 GOCur 68 peranltic cones oo and spound
the buse of Lotuwibolrg . |
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ag will ©O phoan lutor, tho outpouriass of Golul wro
gounrnre  Whooo Losin Cith opholine woluebagalts which arg
follesca Ly phoooiitlio trachyton oand trachytes that valo
the suzoit of tho novabuld.

40 an ozacple of 4w bLaoto wdonlitlo rooizs of Hotundalng,
the apeclusn JOOG0 tay Lo Coooribodes  LAGPODCODLOALLY this
io coon o Lo o davi coleourad rosiz with a dlatinotly fleggy
bablts smoll cpyotnlg, provsbly foldnpur, show reflection
£roa olcavaspe focese  Hloroseopioally it Lo soon to W o
coderatoly Clus crodtad poclsy with Loldopuy laths of
upproslatoly Abgaiting cecponltioa, tho urger feldopars boing
the moro Losics Jlightiy purplo colourcd pyrozmend is
prosent vith gy emall grooules of olivine; u folr amount of
asuotito, ol vory elte:scd ponsing of olivino casoclated
with o grocnlinh bpoun deocgupoaitlon proiust, whoye ths groen
patoslol losln 13k gorpoating, 1380 poolk Lo an andosite
ulth vore boole Coldapurae  4n oxexple of & loss bosic
sndasito iu JGILO0, whiel weoroscoploally 1a o groy coleoured
rooliy wltbousls vet po 1ight 4o colour cp JGUOL = shortly
to Do Gescribeds. It fo Pl geelnod, cozpact, asd phous
alicht Wsiculwiwxm@, &od bandlcg oo w swall scsle.  Undoy
tho oloroacope 1T 40 ooou to o o Lo gralrod voole cmlﬁtﬁg
of ouall latko of endoohuo, olioulas o diotinot £low toxturo,
agooolutod with vory pelo yollou procn olinoepyroanis, ard
easlil pontiy wawgwcé oliving, yollouebroun fu colour, end
thoro 48 4 foly cuoint of goramuiar pugsotite prosonbe

A pocovbnt dLLLomnt rovi 4s JO1B05, collooted higher up
the vowatuin chun JOLOG.  In tio had ppootluos 18 L8 o fine
£oalnod, dopl g0y rock, with cmoli Loldaparo, woetly
coapiderably nltorod, and yollow 4n colourj tho pook bag o
tocdosey to bo plobbys  Hicroscoploally, 3t is o very £1ce
Gralned roc with utopophococeyata of 012£o0lane,/frage
rentory rocoles of o deep broua horablewds often wsosooluted
uith wegpetito. Sho vory fioe gralned grouwsd nass coxsiots
of euall Lcodlen of aﬁmolam, czhihiting cood flou toxtureg
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Yroa cve, cod vony Leugrestury palo yollovegroon putchos
with BeIe ubovo bulaan, possibly voloanic ggluss} tooothor
with brow:. patohos, probabiy 14dingalto after olivine,  Tie
oodlo Lfeldspavo obon this rook 1o alllcd Lo the pazvarites.

A typloay trachyeardoolts, colicoted 500 feet Lolow the
oputor oL {mtmam:m, o 3018501. ilacrosocoplcally, &t 4o o
Globlaotlive, ‘gruy, vosioular ool with abundunt large platy
pluglosivge culxdded 4n o vory £8m oalrod grousd moss.
Uicroscopleully, tio lapgcr Loldopurs ore soon Lo be
lobradosito o Laslo acdesire, wt timen touzsd ulth poouliu .
eflectas = In ouC Gana, tho extinoblon auzlo dluinishos
tousads tio poelphery theysfovo, Leoomins wore sodic, yot the
ceutro of tho orystol 1o @ little wore sodlc than tho wost
0ol0lo bopdey Honoe Tho mawwi’mm conplats of olichtly
Gore oodiv andoaluo foldapoy in guall uths ofton ehouing
trachiytio toentuiv, casdointod with coimony suall, grooulory
O)Mvino, thio lattor coocuredng pupoly oo uleropleaocryoto,
when thoy oo Conoldopably oltored to Lcdlugsito. Smald
fragmnts of fuintly grecn yollow coloured pyroxcwo with wlde
exticotion ungle,, awd raper amall fpagmonts of a durk broun
nineral, possibly borublomie, eud a fair coount of graunler
tognstite clso ooctrs in tho grousd miso.

ihts. o o typlcal Lﬁawazzatypé trachyesndonite}
socotlmes thego rosks ape pore Danaltio, ond should Lo coue
pared with 6 sisilor poolr (J01611) from the typo locclity,
tho uueasl volcuno o the Bilituwoluro tuesif,

Ixanluatiog of the thin noction shows JUlHLL to be
ngﬁx“ay lepger 1o greln oise then JOLE01, wd it coutolua
OIS OIC e ﬁm npoor olivies Lavo now gouo ovey to
iditngelto aulmoat Cooplotoly, and thoe pyroxons Los ¢ purple
tinte Yho plagloocluse phenocryots ure ot quite so frosh s
in the Hetuubolno vocie ‘ |

& vaplety of the iavenzietypo trachyesndesito, JOIB02
frou somo 0,000 foobt lowss than JOL501, containg wore iron OXG, -
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o0 pyprosnn,y o Liatluot Coop bLrodn borablorden, wand rroy
emallor plostooicus phonooryoty of 6 cow codlo varlety of
SuElogino e

Lovu folloz cooeriptioua of tleo vacls typlcal of the
porQ nephoiiuitic types and Loloaging to tho purasitio couon,
around o ca the base of Hotwiiking, altlioush olullay
typoo havo Diou notcd olaotwbelCa

I thelond opucloon, JEGGOL 40 o wry fine grslied pocit,
ey 10 colow oud ghoulng alotioclt banding wod yare lurgo
foldopaprse sicRo-peoplonlly, tho roclt s fino proluecd with
pmalylatie of codlo plagionlsse, ¢onorally with indefinite
werly otrudcht oxtinotisn, toszsther with cuch granulep
0iivico of yuliou Lroun coloupration, in purt cuo to
CoCor0nblon, wal swall colourlocs clinoepyrozens fragmints
Bt o COly anound off grepulay ochodeal oEnotito.
dptoratiticlly thero &5 tueh £folaspethic vaterio i and cone
Lephiollios Thoge rools cennot Lo woll classificd os
Uiganiten, un the £oluspar Lu too uoiic, a::d‘way bo refoyecd
'I:.a raphelltwe-adesives ao defised Uy 3«:1:&::::23&3‘” his
vocﬁ: lsytherefong, o noceporphyrltic nopholineeacdosito.

Ursa thd purasltlo cowo called Lolcurdolgonsa cozos G
roc which 1o typlcal of Colal ool wach of tho »ift wall.
Gacyrosooploally, JG77 lo a d4ore purple oyey rook with
ghoseoryols of pyroscng and 6itorod ollwinss vossidble
ceollte sith comn Gaiglte ard wapgnotite aro preocut in
02A1100 wrountae - I thin osotlion tho ploaocrysts of clinoe
Dyronend ave 1icht Lot to gvecn 1o colouy, witb Gariop
colzured bonlgrs chodlns ollshtly soallep catiaction wuglonp
tin core of thuse plonocryels ofbten coatains wuch cranulap
pagaeblio and oxall oluvinege  Thuyo opo vavop lorse 0livine

(1) Johanuscn Se Foncpiptive Fotrogpaphy IV,



w (3 -
phoucoyyoetn, rinzd LY 4 yollow bross docorponition
waterial which olan occurs aleng cracky in the crystulo,
e ntopotitinlly cpougnt tho oliviauos o tho POCUE) LRB0e
soscthiop oith 'cm olivice lu tho opod wuas m cach
CREIRIar Lasuotito, oud smell fragaints of pyrosois.
Iabopatitiaily there 2o o 1ittle hophelico, oocn Lotior $a
vootloa of JG700, uud gome ¢alolte ond toolitus are prosent
u coviticae Toldapay 10 obaente Lo wocis 1o callod o
ucphiclino=orlabasalt,

In the band opeetoen, wnothor rocl: JO8%0 froa tho soao
locality, 1o darl: pro:n in colour, compact, w@ith small bleok
phsnoorysts of pyroiowo, oad com ebundens, cahedral,

85511 nephivlines, cubodded 4n o very fine gruined dawlis
watedze  fSoob orunulep blacl: o iz visible. ibo rooi
bocomog 1dahiter groon on tiw weathered surfucos  Uicroscop=
fcolly 16 19 slallsy to the nupholincemolebasalt io tiat 46
. ooatadng phonooryots of clinopyroxtoe 6o 1088 Couon
0livinog Lo edditon sophsling otcuvs og phovoorystos SO
vmomm.-zma a faint ooodn colouration, apd tho olivingo
are very uuch altercd to 1cdagsito, and oro cmmﬁl?
ontiroly cuclosed Ly nopboilng;  whilst olsouhere in tho goxe
0li¢y olivind goneSimg eaclones oall areas of nophislixc.
The grousd woss 19 fino graliod and cupilt cuhiedral nophte
1o ond wagnotito oy comnon, eud the curder waterial
oonoloty of tuoh firopy cralood oro, DYPOSCLE Wit olivine;
01l oro embodded in interatiticl nophelinc. ‘fhore urd also
lopger patchcn of yollos grecn footroplo nlusral, with

vsiy 103 Reke, posolbly csoloitoe Somo nmull lsths of
follopur with alrmoat stralpis cxtiuotion oro vo be sfon wndiy
hirh powers  “his vool bag boon oallod o mophelinite uith
PIcnolitic tondonolen |

UL althoush 10at of the ebLove rociio were collsoted fron
Botunbseing,y pimitiar types woro noted in othor loculitico,
but borealtor, osly tho usususl potiograsble points will vo
AegoPlbode - {ho wore sllicesus trachyhic typon ore
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daoorlbed vader the 2elul lovag sl L3baassing trachytess
o dlatribution of thd rods tYPeS 1a tha several apcao
till now to dogcrlitae

le i NSPE taldg Fepleagl Soubbuards T figen barosuia
cla opden to obludo o guasyal idoag of tue more ooloaltlc

PoCil Lypery it Lo aecosgury to conoldey bLrlefiy tha rooim
wiing wp ine duogy of the ecayp Laco of the westera rift
wall o the 420 0 o wholee Thio, the volcano of derlmigl
L3 youyer thau the »ifC wvall ag &t Lag gruptea over it.

.. apupt froa the omall bLll culicd fkuota, couposed of
¢calosrgous Yull asd otfuatod goap tho soud lesulng woptioustd
from fogapulia,y wZicd will Do gousiCurod oloug with
Korluagl luterp tho rocs of this pwali pogloa way Lo
diviioa into two dlopinotly oifforcat typese 1L ulitaline
elootamsnte of the auulon oprated collaeu kibapgul, worth of
Poporgiss, acd ooe woro aasoodtde pooka of tho 220U wall
PLOUPERe . -

s a0tally, oty the buge of Liw PLLG wall wag oxawinod,
uit tno’ levas fopr the woat purt have come £roa tho “dlect
Grabora™ of the volousioos to tho woat pituated abtovo tho pift
wall, vod forniag colluctivoly 00 wiland &red i2aodn oe tio
viatopr Dothlads
- %0 tho pouth of Hagerula pivor, tho rodis vary aitghtly
gospurCd Glth thoso 0 Che copth) Lub tho wmopltio Lypes wo
0 wholo ure distizotive Lo that wasy of thow fuolulde bLroun
boriblonic, ab tivoo 4n falr quantity,

.~ %o ths gyuth of tho priver horablendevias noted Lu woab
of tho rocizs collooted, dHUt lu (g oty aouth.“ large sug-
Lto phocagryota tocson the oot fntorcating foaturde Ikl¢
Lany lepoe sod arail supite apystuls wore colisoted, whiiot
travoralng wlong tho ozall ccarp tronding ocuot ead thon
cauchesama, CGtoed cuzitos kad ceathored out of the
CLdoaltic rogiebypes which powtitos gloged an aflfinity to
the Lavonsletype trachye-ondesitOs  Sown cuplte eryotuls



s
(J0703) wossured faat widoy O fnuckon wlong thelr Ceuxes.

Ab leeat tyo oo upoclmnyg buvd dlatinot nopholines
baganite tendonolun, zich 1o Olivira, tad compurabla ¢o
plnilor pocis fpom tho levor fiawio of Jeldal, aad to tho
#30C wall worth ol corlummgle  iBOne Yoois ave colled
raplinlioswnslobiasalty sloeo foldoraur 1o lacking.

%0 tho wopth of tho pivey, wiphelino ia algbluotly acen
s JGI07 nod $OTT0, ozhibiticgd phouolitlce-nspholinite
tondoocys  Whwot move ollalice Posiz, tomd to ocour in guall
hillecizo of voionnls cocon or doitu, 4i0ag the bage of tho
»ift soarp, ooud oy woll ropwoent cosan of fissure eruptiong
~tho Llsoudd {u this caoe bolug G fault plono,

0livine w.ad borudlocdo pors Lo, and & Wauenglelypo
Toaenllencs hay Wounotod io c&kﬁr e 3}04 1 &; & whele, tio
rO0la poon In this papt of tin soarp ranps from cudegitio
Tyses Co nephsllnlicge Como of tho unadplites bave
porphyrltic augiteg, othcra exhibit mapind flow texture, aud
the lawenule=type thuohyenizicnito 19 «lod pejpesonteds Haprer,
but ulao prosent are nopholitg-asdositos, nopholinites and
ﬁlmilﬁﬁﬂn R o

e sptolena collooied £rea tubapral cre of 4 cosmlete ly
ulfforcut Latitn Co Aa:s:r ¢ the abwo, aaa bolong to the oore
8e210 gediso, uhel wopboliug wud woglplie=ausito prow
doalmitoes Hlless shou bBeocutiful seolite fomuaticns infllle
fing cavitlon, aod possible colulito. theoe rocls holons
to tho younpor aliading ontiusivos cocoddered lotor.

B¢ Tho f:igé’a Gip)dy jomth Difw_f’ﬁ b o
wre tho #1900 woll oporoo Lron thd corth side of the

iforiual extruslves; LLo pOCS typoa contloue to wceotble thiose
Sound fmmodletoly to tho nouth of this volokno, thougn
mmhléma 1g aotliceably pupone

©"-Gh0 buse of tho ¥ift wall couslsto maluly of nepholine
welaebagalts, vich {0 olivine, o8 noted to tho gouth aud ob
Golule Omall hills along the buse of the secawp ceunlst cf

~
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difforent rocis, wid oo swoltpn (JOG04L) $a a puoculiuy
gpolited poclk In ¢ band gpoolont tho black apote ore
distinctlvo, sud (o goatrsl olabby waturg snd tendoney to
form a ghoyp Gdro ¢z a fmctmd surfuos, sulsoots altora=
tioa LY contaob wotorpblos, pogsibly Ly 6 subsequent lave
fioa. oo 61130 ohoms oaly ruro pasll phtosooryste of
vory oaltarcd olivino, vhich wuy reproseat the blics spots
ge0a macroscopleallye  Loplwlino ln proscat, and tho rocl
1o nopo phonolitic In Sypo, cospurablo m; tlhoao to the
southy tad possliiy alae o product of Llasuro eruptlon.

Alenz tha bane of tin i€t uwall ia tle 0ldoayo
L¥ggal loonlity, cumrrous ojectod fauguonts wesre ootod,
tosethor with bull or yolloy coloursd opplemorate end qroye
aglty Gypleal of Olcouyoe Lliusals

To the werth of Oldvaye LYiagal, »ooks siallay to thoso
forming the bage of tho »ift walli to ths south wore
aollaotod, amt in ono placo a typloal noplivlincesolobasait
{36021} wos found overlylng @ cips aucositlo rook, bLab vith
Alatined nipholinowanieotte tordonolos (J0910)e  iTa
Dreacos of noploliie-in tho lubter spoolNa wis proves by
golatinizing sad gtaining. _ |

In thip opga tho dlpo of tho lavo £20%3 are aloost
Sorisontaly bub the lond surfase to tho novth alop2s
doanwapds towardy the ebovd of Lalw datrony 0o 40 1s oaly
- borg, tant tho auccosalon mophoMng - pplabisalte overlying
andogitca can D9 gocme Similay trondg ard coted elaouloro
¥heYO 84 Andesitic tyso wilh bosinitic olfinitics, grados
100 an ovorlyiss uophelinden sduolte typo.e

Ss  Hho BICE Un1l, Southonds teos Tha Fengs PBopdep Fo the
1ovug OF r*zam

( mm part of the weators olit ml}. cubracgo tho lavas
cf;‘ u.a c&d voleino 0f 0ldoayo Jumble o Fosietypes
:?anh mm &ﬁacrmﬁd in oow dotull lo the talo Hatron

aectlon lefter, wlers & roviou of tho outcroppiug rocics
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garrouniing the lalx wore undeptalien, in su endoavour to
cotublick o possibly potrogrupblo corrolation bvotuoean tLe
luvug of tho weotern prife wall, with hoso to the cast of
fnlo votroa.

iho roozo o of sluller typoa to thooo wotod elooukora

oa tha weotern »ASL uosrps  In comon uitbh tho voloano of
Foteebaiee, tod the pLPt wull soutl of Fpsaruka, this
diotyiot contalon traghgesndensitun of the Uavensietype. .
“hoeo ohow produtlons oo wors bisenitio- rocks, or ‘m@mm.
nephelinites, throurh the frnsoniug of mvwlmg ol
trachy=Uagalt &rd csdepltio typeo throwh tho dsorospe in
foldapur phencerysta, the orosonce of word sodlc pluslocloat,
ol tho genorsl suallneos of grolo gito.  Althouih o
olPatimeephy heo Won voritod cut oo the Gldonyo Sewbu luve
flousy Lt &8 porbaps peralosible, ob this etego, to susost
Qldonyo Sambu umy bave Loon contelporuitons with Hetuubulno,
&a view of the prodominunos of Bawonltletypo trachyeanidogitos
unongst-ths fava £lous of bokl of thtss voleuwaooH.

 gno folloolss rocs types spo common to this pavt of the
riCt wall cnd Fotuchslso.  acdesito with posphyritic
oliving axd cuslte, anlfeolto with traohybic toxtww,
opholicoecndongito, 63 tho abundont taxsnaletypss Lophoe
1it0eba82)ts aro rayey, ol wopholins~topbrite wus notod in -
tho Nalembo aron, geuth of Zamdy, vub vas net found ca
Eotumbadin, Uope covcal spdoglboo, hotover, wspe only

founid on Eotusbaing,

4s THe 02 Voluarp OF KetusDiing

shat &g coaaidored ¢o bo the oldost lsva flow mappod
ou the flaus of the volouno 1s sn andopite wilth btualo
plapioolass, & woul nated st soveral looulitlcs sround he
bage of tho rountsine  O0livins and pyrox &6 apro oluaya
abuadently present, ond in ocow 8jocitkae occur a8
phonooryote; tho foldspuro gererally shiou Yuucnsletype
afflottlos. - Typlcal oxauplen Lro JO DI0, BI5, 1317
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Apoending tho wountuln on 10 wostern Llunie, andegitic
Lyoca appooy o rrolst upaurdd o abosut 4,000 fest; at
ti00(J61304) Lalntly rescubling tio bawnele=typo, noted oooy
axddl on (o sumalt of tho volasnoy whllo olacwhoerey tlo rocke
on the lowcy flozis bave popbolinvenpdopite toidonolog,
at G002 Loot the uva vas en awdealito (JGIE00) with morimd
floa toxtwee, but devold of plaglooluse phosocrystos

Higtar 0a tho nosthesast Llanis, ot abdut §,500 feet
(3GIEU6) and a6 sbaut 7,200 Lot (JCLEGD) Liner pralned
trachyblo $0SLY Toze colleatnd, which oontinued to show &
tendenyy. to davelop tho lerge plugloclons phoooorysts of the
EsvwauBlelypoy ORCODE thnt tho ola3100:000 now Locorng tho
BOre GoUl0 oligsolaend, and thoe roota therefore allied to tiw
as0arites. |

ot aboub 7,800 foat ooverus LLAVOrots wore thde £ron
LIS Divoual Qomp, wecwal e gouwataln La Dobth northoply
tud gontheriy lmdetiong) olnller Likonlie-tyies cod
audosltlo rocis uy tlmy abosing offinltlics wcnding to tCho
EaUensl=Cypo, word. eolinetod
e G2 the sopthedeat Cloci of Notumixiio, tho seso rook
typen pevolst upnarda Lrom Lbait 7,800 fcot to 7,400 Laots
AU 7,800 feot v gpeolueu (JOMES0) ctiowed olight wfitnliles
owends Lo ovoriglig Caneniielypo, but coataliod wore
ueile=pligloolong, GloniuG, il oomn oldshtly lepger
0)iviion, :
A typloai ravmckisetrachyboqalt (301500} wag oollccted
£rou tho porthesnatorly orator pio of tho ol.& voioeno of
Hotunbalng af a holpht of 0,000 focte Soww 602 fuct bolow,
a furtlier poceleon (J01001) wap found oud the lurgd platy
sodioelabrudopite plastocloeae can Lo soon in both
muoveapsolzanse  L0at plagloclase feldspars 1n JOIEOL wro
i:onoa, wid have beoa deopordbed in wome detall abovo. At
79400 oot (JO1303) thn Loldspar Locowns o Ushily core
0030, atrictly audenlios

Apound L busy of Eotunbolio, ot icast, oo tho
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wootorn Llunlty Luo othior vousr Ly8 o uotcde Tho Lirat
49 o wopbollicoeaicolelo vype (30 001 o 603) uith ot tl:me
GPfingtion todspda tho teuonsletrachyeandoalty, ud
cosoolated with ooall poponltic cocese  Ovoriylag this
Loptolingenionito L ono ploco an tho wogt Clnnl: of the
parapitio couo, iolgudolsmaio, tio othop Cypo von locatods
It 10 an olivinpepichy foldopar Lree rocisy roforped to
nephalicoervslabagalt {JG707., 700) a:d 4o casociuted with
othor Posiia UL Glotinot phomolitlo cod nepholinitic
tondenclos (SC303)e Lo rolutive 45o of tho bophelinitio
zooke (JCGOD) 10 not nogn it wao foussd at u lowor oltitule
than tho wolabsoult
Lo3sy U wob ull of the wbovs ppooloozs found on the
doser flenky of Uotunbalng, mla:m to omall perasitic oy
oulaidiary coneg fovied Iutor than tio outpouring of theo
fotumbaing rafio acsopitep, whitchagpoar to forw tho baswy of
Lo mountolne LL00o youorpy oilvimwicﬁ noplolivg
mlné?‘&uaulw, poocubling Go sormp ostond tho atlsptitos of
iﬁm“u fx‘w L,mmlma ard gouthors funganylla, aro vory
“'mw eom ox m: Gelny rookss  ito nepholico 2o often
du‘flcultz w mweb m&av tho micwacom. bt mlat:mmuw
tica in Lot conoe NCY imm:, sud cubsoguoat stuining by
falachiibe 0L, swvealp LU0 Progercos
* - bo ooall pepesitlce coe of Lolgwdolgonia, forming o
Yiied feature oa the lowor weators £lanl of hotwibuine,
losiia werphalosicially youngy eud wiy voprasont on ovon
}awv catrroive phagt of this Golulebypo wogmas  Fho faob
Bt 1t 49 wososlotod with cophollnlto tygo vooks, nob yob
notad o1 Ggﬂ&i, «ida pom o ignificanco L, thio goopact,

meaiy

*‘.(J.) mhm:m Y 1033e Zoitscly of Vullmolozlee ivgeIVe

I4
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Altboush doteiled tnvostisution of ths irndividual lava
floun way wxilfy tho reoults go fur obbilued, & gonepal
coagratio trend can Lo oublired as £0ll0udle

Lolrundolonnie eubsiilary volcenic cone
' Lepholinit io-shonolito.
:frﬁf,m;&l?imwmmmumlﬁ- {Golul tyro),
Lopbudirgeandopito, (aff. Mawenzi)

?

Yotirhaing Lauenbletrochyudoodtn wnd ~truohybagolt,

s} - uL “
L/_)z_;fz/mxuzmwmwwo .

(faplo) = andopilos

B¢ ro Olgy %’@Imﬁn G8 Ouind

baro waesites with borabloodo (JGO0L), maalt.s.n und
e.mc,aaﬁ.bia wwa with ephollzo, (JGRLC3, 331140, 809’3‘3),
&:..1 tfut.cmiub:;ma {JCC00) eud (IG0S0) often with olivito, cod
at. awn &a.amiutﬂu with amall suboldlory coucs, wore found
m'wm the buna os.‘ s.m voloa.m of Gelals In 01}, tho
plalooluse ia gﬁuemny wav o) andaonino=lobradopite Lordop,
sLood a00ltlio sl bupaltlo Types woro colicotod woll auay

$roa tho oot of conctulireted conog and vololnoosg in tho gu,
doseribod latuors 4 deop s0oD poucouablo o asaune that thoy
oll boloug to tho euspifcnd ouxtrualdvo phaeso frem Golal propor.
“’m:{ do fn foot cortalato putrosraphileally, with wf.’: period
of m..zm:x voloanlo aotivaAty of Eatusbalnn,
Copholico colue~bagalta cortuin.y sovn to Lo chulcoe

toristlo of tho lown papt of Solul, ot ivsot on the
vﬁza‘amm flwi:. Simlnp povils woro pupod mai.» tho Golal
‘nigroalte deposito oo the K flecly, on the lousy snorthern .

1”«3‘ 6o ) Yo 4,000 Poot ub Jousty o tho souttora olde of
t.ho volcam. .xsm.s POCLs w0 poRariably sich in ohvme, 8 -
Gro Hoso at t&m xtoe.m:; woaticsed fros Botusbalne wnd thoe piCT
uall, bub no gpooimeas of tho Golal rocks contain urge
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enclaves of a granular grocn oliving (JOK03,000,946,000)
taich ohould provy a uasoful Leslton whoen tore dotallod
wapping of Ludividual lava Lloss 49 undeprtalion. Qlivice
appesrs to LI @ conon oozgtituent In weat of the vaplations
of thio nopholiro=-oluebiapalt, oxcopt porkips in tLe woro
erdealtic typena |

68 LotGA oa Eotwdialne, sophallne - melabagalt (J01010)
owrlie lwonaletyno pocka ub tho south cost alde of tho
nountaln, and can bo geen botweoa thio holpits of 4,000 and
&,0020 Léet uwhilast aacémazza {0 wotop track to tho alte of
tho native ahiop near the base of tho cantura flunlkl,

Tho pepboliugermlabannlt ip oveploin o tho sune
loculity, D7 rhonolitloetrochyte with Larizovikito {J01308,
JOI300) o

apoccoding the weoturly oldo of Colal towards tho
cratopy 6t cbout 5,000 foot o pocis vug 0olloctod whioh
ashowd tondencios tomenln n;;phml&m'mmmamt. being
exccenivoly rich in ’ouvsm. Just bolow 6,000 faot the
Joungex phmau.‘cw-tmwym wag Gesn L6 overlic a rodt oo
10, popholingebagunito (J0013). A spooimen collected from
poar the owsalt s 0,080 foot of tiw breacked crator of
Galal, coanists of o phocolitic=trachizto with buprioviliito.
veascaading tho wootorly Planit of tho opator, ninilsy spocle
pong of phonalitle-feaohyto word wotod to just bolow C,009
feoty whor tho Jusstion rveformud o abovo vus noteds

w0 opoolmens of 6 varlint of this phonoliticetrachyte
wors collucted at tho Looo of tho Weleve Llunk of Golul,
“‘3350&% to aome of tho laygp springs fecding the soutbern
lagoen er\‘wlm Hatione  ThOS0 roCiy wra iotoragsting
boeeause of thedr lopgs phenoCryoto of anorthoclaco. my'
do in faot woaerdlo mimnsz* typos of phonollticwtrachyto £rod
_;tds Mé;zw wistorn £lack of tho wownbulune he gpoolous
(33914, G.w, 017) &t somo oxacplos Which COutsln gnonthae
01280 ©nd Osthodleso phonoCrynts, God tRCoo rogis Lro
010301y sozoeiatod with tho wouspuighypitio phonolitice
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trachiyton, notod ¢opcolnlly froo cocr the summld of this
volceanoe Lo o0l (JGDUD) froa tho base of tho wountuln,
ulpo ouoe of puaupliticetraclhiytos, L0 & coopuct dure green
rocisy 1o tho hund gpeoluon, uith phouocryeta of foldnpay,
wid o zueh dariee ologral;  tho poolt ghoup o tordondy to
chibit ruslugatuery foliatlion. mwwaw&uw. it choua
lwm crgatala of cnortlooiunt, poourally with irropulop
ceDayed oublirnsn} and coatilon wony fragaante of
PYrousng, opaqQue o, poasibls nodalito, cnd o 1ittle
calonreoun mtoriols  Tho apopthoolean Lrogquently ohous
vaﬂ;ioa& wi‘.‘i’.wdme}um; crooo-hateddd Colnalnge In sowe
(;;a‘:s;.‘ eroued tho poripkowry of e phouocrystn tho mafic
lucluatons wro concuntratod, and sopilng io commone Othoer
phondorysta of £Oldopes Lave o wids mnb&mtf.m'ungwg of
aodlo plagicolaso, and s foldapars e orthooluns with
carlshid tulno, Shope ops pare wplorepbonoceyots of
a;_:.g,%mly ploochyolo puls vroon pYroxcnd, slao showlng
coninge A0 oxbiuctica auplde variog consldopubly, averars
iy about 629 ZAC.with o manimm of ﬁ&b, o lowey
extinoblon englos wore goncrslly fownd in tho ousller,
doopey maf:éx, Lore eodle typos fu the grousnd tnose O o
of tho sonpa mleropbonocpyata of pyrostuo, the followlosn
optionl proportlon wire antorulnodie

Lnnop SO Qutty pons
SALE Goo co

Bu(*)  C51% « 079 10gy than 6510 - by
U=-ptagh wethod

Abnproblont X pelo oootn, ¥ palo yollow poroon, & pals gmoy
greons K uppears to to Lo dlroctlos of maximun subacrpllon.
Tooad propootlos ceoiro fulply woll with soglerlivesulites
w ground maas pyrenouts probubly naumw wore of tie
cegirico “ooloculo®s  (Ho grousd meos 4o floe gralrody &
fale ‘*‘mw‘:& of ozall oro cuat vith frugmutery pyroxond givos
10 O Cuoonnal dapl: eppeaentts  sbMadunt puull laths of
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foloapar, ofton exhivlsing £low tonturo, wad hoving on
alrogt stratoht extinotios angloy ond low ReLle 010
0llcoolasce Crova fragxmbiapy boritoviliite Lo aloo proooute
domo of tho ow daablo mufraoting nterstltinl mattor 1o
pbb‘mbly nophalinte “hopo 1o ot loust OO Grostly ultored
Ollvizo. Ousing to Lto Leagoontory poturo, tho proportios
of tho cuphibole oo alflicult to wvocopbuln, bLut oa loppoer
plocen of uiphibole (J01300), st timos baoouded vory
Lrocmeatany, 20 0 was about 119 end tho abaorpt:ioh XXy
uith 2 vory dapi broway ¥ Garlkt brown, X o lightey groy
troie "

40 analyslo ol JO 023 s siven on Faps 35 An Table 0. 4
cod slowg tolol allolin to to Just ovepr 1005 aid tho
cormative foldapava crg & G 0l.10, 450 10404 AD 50450 with
Go70 topholitos & podsl onslysis Wug also attempted, end
the rooults cro glvon on p.358 tho cround wmesa is really
.*"?? five gralncd for avcurato uddsl wori,
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In the noxt 2udlo 0G0 tho chomical anslyvals of JUOZY is

compared with oin other sludlar ool Uyput.
e, T

CHho- Bhoshe Fhoanolitio fhoole
JO023  aApachito 5"0&'::13?1 xfcmhm{ teayte Trachyto  Poxphyry
e

p— o Mo ued TV Bl ot Piha
@ () 0) @ (o () __
040a  O7.34  OPe8d 03,04 £330 0403 01,00 035,18
MUy 20405 214 £1.50 10,50 10443 16400 81,63
Feg v elG 3..G7 D80 Je08 .00 1288 104
}08% 1.92 3455 1.00 (e eir) G030 £410 3440
{409 W51 o5 #05 1400 57 o9 0,00
a0 230 « 008 - »10 ot el . Tp
Cud 28D 170 48 G420 2404 310 £400
B 770 arid 1,12 Hecl 107 o0l 110
B0 0,00 5483 D03 5,00 687 0,73 Gell
§;u n r;.::ﬁ } g:gg 843 é.gg g.g{l} 0480 016
e < : . » ~
N0 + . 1,50 71 T 9,8 19 o7 £.50
CO:y o - - . - - "~
Pg) D W0 nade . 08 . W 07 0440
Yoy - - - T #11 - » -
803 - - - - - «05 o3
Cl v Q.03 - - - o0 -
EQ{’ -y - - - - 'Oa . -
D973 100,24 100,16 100,08 00,90 100,58 00,00

(4)

(G)
(6)

(7)

J0O8S. . Anorthoclags « puonolito. Bago of W3Y flask of CGelal, by
Oelapesd of Ls tutzona  Aualysts delledlomdstidn.

hpachilto (Verphibolowphonolite?)s Luzrbo Cazp, Apacko lountolus
hout sczase  Lolpon and Neohrelnor, enalystss Counteal bl.E,
m 19“36“&’ ' ' i

toepholinoesbominnporphyes Vagvils t‘;mwl{ :h!’ié:may- Forabai’s, -
onalyste Drogooy Syonitpsomatiboons, S0 and Exuptiveest o Krlots
111, xl&ﬁ«l’r&. :

Fhorbonpos;byrye  s0logands ﬂ&nmru«:& 5tes 00lo, Uoruay.
Dittrich, cmalysts Drogoers  Houpbivesobe Brlot VII, 1033, 0D,

Eonyte, Hount Honys, Priop coulyot. Polov. Hin. Hage XLLI 1003,

Phonolltic trachytes Dasp Kooy Scotlonge Doy snalyate Tronas
Eainburst (oole &00s KIE puzt 8. 1030,

tepboltmbabonporobycys Gordoatizibo sboub 8,500 motres
(Edlixaniaro) .*gmmc Lefinckh in Dopenduach Footechrllt 1000.



.
“ho apachite » "anphitolo=phosolito? - whoro tho

prodonlionnt cuplilbolo Lo lntorcedicto botucen eplvoedsontto
oud borkavlliite « Lo sogopcably siocilor €o JGOL3. Do woln
aifforuncs LGAnG An Loth tho 4ron oxidos axd tho valuo fop
potagsiune. Thio J0lal roou Lo oowpurablo with rhocde

porplyries er olnllop types foon Gorway (O) (6), wd Keogyto
from tbelloagyn (6) () und Phocdeporshyry froo tho Hibo
posiz of tho Eilimunduro ruosife T Golald oo contales
wero allicu; acd sowolicoe word alunidas It Iz icash lile
thoYrbordonporsbyyyY feoa tologsrd, Oslo (4)e  Comparod with
tm thme oti:m.' riombponphiyry typon, totul Te Ls oloilar, tut
mn WO m hi(}-h Feg0s Lo o, aidd viCo vorsue Both Hg0

ard 1800 oT0 BAwr fn ull thy phoedporphyrles.

W Colal phoooilto bLug loea sllica than tho phicoolitic
trachyts of tha Duog ticolr (0), more aluning, ond tho sllalis
g pallur lowrs Fion tho above 46 oppoars that the Ooled
oo £alls (Ousek o pbosullites than tho phouollivice
taachytos, but duwo to tha prepeaca of uuphilbole, not ponope
ally comwoa s phonallitos, 1t bua the epyosrunce of bosng o
rathor uGusual phodolitie types

O the i flagk of CGelel tod Lurtibep to tho 5w 1ie
sooe of poruoltlc Conso teending epproximetoly SW/EE froa
btotwoon iorlucol and 0ldoaye Lhrasnel, tossrds the sumait of
Golule Sk wholo offuct s cuo of o Jusirlandgeape, uod
thaso ouali coaog obviousiy 116 on o periwd oy of vedlmosse
ihin bag boen phovn oa £15e 3 e 08 protubly ospregsiug the
aoprtreaatepiy ¢xntocsion of tin Lysoi pidt valloye adihough
tho purmsitio crators od conop of this luscr luardsoopo, high
Wy tho Llani of Colul, tmob frou tholy poaltlou, be youuger
thon the corlicr nopholine-basalile lave flowg of the
poantadn oa vhich twy cou eol, the paiw causot b sold of
B0 ottor cowen lowr dowm tho mowitaln wad ou the platus
botocon Celal aend $ho pift woalls  wLG6l0 15 lumown of tho
potrolozy of tholr lavan, bus for tio tiro bolug, those
Paragliio cowso ray bo cormelotod with the'nopholinge
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rolobagslts of Tolal, ubich some of thom cortainly roscubios
Froa thw trasd oublico abovo, LU covna peugorablo to

ostato that tho vo.0au0 of Solod viablblis o cagmatlo tropd

aloas tho {olloalas linoole

Gibenpadnd “rackyto
(see below) Fhosolitio dpachiyte

Phonnlito (Anopthioelage richetypo)
Lophy Jiroedabagalls
faMQizﬁic (looluiing tawonsl) typos

, it hug boeo coted alLove that tho Estuobalme
exd Oclul voloinoss oxhinit o olmiluy 5ok of mupmatio tromd
ohich oveplon o goue oxtoat in timoe  $ho oller

fotunbaing volouno, oppetpod to comuanco eruptiag with a
vasic andopito t7pe of magm contoining olivinsa cud
augitos oo porphyritio cyyetalol hls Cype graded futo
prolific oxtrusicns of tho tavensi traohybusalt aod andosite
bypea, with £lou tinturo.  Oubsoguently, snall coits of
ropholiue=boaring rocia, with phouoiltio acd nophelinitic
affinlties, word. oxtruded, ond oo coupidored to bO
ogulvalont to olniler types noted ot Celal, AL rot even
gounzep o once  Gulaly Losovor, with gsoms curiy endeoltio
tullgatiasg, chous lotor folriy oxtongive woepholinge
rpolobugalt uva flowg, folloacd DY poxe phonolitio tya,
sud o fina  comaldoruble outburst of phenolitestyachyto,
lator tonddas to basene oo Srachyblo, cad in this stuto oay
wall Ho anma t'.:) tho Kibuangoind trachytea to tho nopih.
his combiznod roomatic trend oun B0 punelsed thuste
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r
Eibanaind wuoh:gto {ricboolzito and apfvodacalto).
tmcl";xéze (bavioviicito)
phonolitiostpachytos
1 nophellnitioephonolitos
Gelal phosolite T Loleuadolions e

. aophalino-nnlabasalt
v 0epholinowssionlitc.

L

em?mml.g;mwy{msﬁﬁ Gl winuooline

aedegiticetyion
T raneariteny oopholinpeuasdecltos.

(tms%:) Cr0oita

Eotuialms

i’L vt

..mma, tlw &fhmwi trachiyebagalt o wactcollo atice,
tm Wﬂ&'m&m&%d Pociis, plon L odiviacpy wero forming in
pert Y oxyutul woctimlatlon of the oliviczo in tho wogma
batlue  ag tho Matconletyro ontzuaivo phuso dicd out, oo
i olivice pich otpholdins toeriug lsvap Locswo the procinont
oxtruslvess & tico 2opso bDotwoen thoso tvo rhases 1o
'mis.cawei Ly tholyr ozpronsion iu tajor cuounats in tuo
asefopsat’ vemmwa. o pophioling, alkolioo. piclor typds,
mcn cmm& m 1eh tho trnolyebasanldto, Lou uniored o
tusthor mmm af: as i“"amnﬁﬁ:ﬁim, eulmz,utzmu 1140 oxtyus
glon of th Lz..,.m LS00 feaation 14 t% foru of tho trachytos
of CGalol, uxd pooalbly Klbssonind, _

e question ~€ masatio trod 1o conatdorod in
G"'ezw:e detal) widop the ctaptor on patmomwa.u toloe

e 3lLo HAbon-ot:

2o o aopth of Colul is o lowlying platoau which husg
nufééfcc. pusequent toatanie dlsturbunco by gridfonlting.
300500 these pmalld hwabu and ordbon 1ics tho romolum
of en sacfout Juo cui:cd Eibangninte Orld fuulting
coatinues southusids and wficcts tho Colal lavas to coe
oRtoLt wround th bogs of tho volouno, Copuolally oo the
eaaf;ém nluo,

o0 Hibagguind teachytes wro rathor distluotive roois

in tho flold, oo difdor cougldapably foon tho core
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axlopitdo vaplotics conoldorad obovo, uilthouph they hovo
tueh 4n cosmon with cozs of the luter 0olal eitruolves.

A typleal opucizon 1o JOLIGO uhich waocrcooopicully, is o
fine gralnod pouit, dlotlinetly foiiotod, and choulng oood
bandtoge D0 poos bas na uaususl wobLlcs groca grey
apposranco, typicol of (weo trodhytos) maay onall
foldopurs ohrs rofloctioa Cpon olouvarn focobe I thin
soatlon, thin rool shiovs wlorophonosryots of oanldlne,
pitusted in o wopy £ino rralnod ground wigso, conslating of
obundons azall lothe of sicidar foldspay, all phoulns good
teuchytlo textura, axd echoddod in o groon wua brown
5&@»:1&‘393 grousd ©aage 9w doep greon frarmonts aye
atroasly pleochirelc aoglrino=nugite, tho lepger plecen
peawrally baving o widop oxbinotion cogles fihe brown and
blue feugonts aw pirongly ploschrole plobeciites - Sloxo
i o 11ttle opaqus ora gresends S0 of the soctliozs of
tte loygser Loléopars normal to tho Geusis show zonoe Lnslus-
slong arcusl tholy povizotors, aod Coat of the larser
lathe of nanldina bave 1reosuler orooawfrsoturcse

“w unalysis of thilg 003 la Guolod bolow in Tuble Lol =

Y

100

510 02450  Guarts 7«50
idels - 14,00 Opthooluso 20401
Ton0 0650 308t &4
red > 1 T
B9 0,81 agcito ) T oi0
Cud 303 blopolle H30310n 1,90
ﬁﬁﬂa IR & Po A ' Ca0230a 1,91 2.0
L0 4400 tollentonito of
HgO » w8 Lagnotite - Be04
H? - )7 iomatito «90
-3 ga . 470 xzmizw %ﬁ
; G tpatite 2 :
21%05 ‘ :w P 10,50
ng oﬁﬁ
100,10 , 100480

Annl7ett CeVeloon Del0eptelalele IL(1) Golods (Lluono)

ULezld valuoge &L 830473 al 80.03; i 204845 o 740003
olic S4e50) 13 @100 13 J3305) Q2 741

’

frou the wbove it 1o rocdlly gocn that gomo worsativo
quarts 13 prosonti, thilo tho povsative £oldsparo 030
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0 £3401, &b 204541 7430 of cormutivo aoaite pupresvnss tho
Ligheat fenle nlnepual prosoenbe
In thest Ribangalind tiuohytea, tho coumon amphiltdolo
appoors to bo riotockitos In JO 1000 sour burkevililto uas
eloo wosody Ond way reproooat o tramnitiosal type to the
Golud barievibite phonoliticetrachiytons b soorly all
 pl8cos tho tiphibole Lo vory Cragmooteny, bub Lo JOLLD &b
woo 0lichtly cusicr to 8ontifye Tho oztinotion angleo
XA 0 1o sbout 09, abgorption %> ¥> %, ulth vory ¢lotinetive
plemlmalaaz X dm.» biuderroon, ¥ dsgls troun, 4 lightey
yeﬁm«hy&m. |
| A npﬁc‘.m.z JOLIET Lron tLo woot scsterly polud roachod
cu tuo Kibingaini pleteou, which prloos gostwerds cway £rom
Lave kotroa, Is vathey difforent fron the other Kibangainl
spéclmeng, ap tho cuyhlbole cagolatod wlth tho aaglyrinoe
430pulde cppLars to bo woatly katephorite, und thig voci i
t'.mzﬁi‘oz'a gtrictly o kataphorita-trachytae
o fLo lataphopito oxtlootion wogle vurles cousideradly,
AL, 5‘31-4'7“ 0o Gark Dluoegrect colouwr of tho rlebeotite vas
ﬂo“dv and w&w m&w nwowmw wag 0 louper sloag thoe
aloar-auan, bm, alew,. the ¥ as.:*wuam pamnel to Lo
beczine ¥ 4o Garit brows, o azd X 1chtor, Cope pueple bpoen
1o coloud, und vory ceuply of tho sitw colour Antuoolly.
. - Dy way of o plight dkgrossion, A Lo iutersting to
compare wnolysoa of thoe barlovililts phosoliticetrachytu
JGAI of Goudals tho HfLanpaini riotwchite trachyte JO1140,
eod o katopborits teasohyto froo Jush ovop ths fenya border in
this arda, with entlyses for barloviliite, ricbeokito ond
Ratophoatta poapoctivalye

SHEFFIELD
UNIVERSITY
LIBRARY
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— TABLE HO. % _
hicbeoklita Barkevlldto |[Kntaphorite Kataphorite
JG1145 Jaots Tyruchytoa

. 1 8 3 4 b ¢ vl 8 ) 10 | 11
S105 | 62,30) 40.08|50.0L|57.34|42.40|42.27|45.53[40.10| 60.74| 61420 [61,96
FopOs| Gel20| 17.60(R0430| 1,92 6.18| 0462 0435| 4aB0| 34006| 4431 | 5430

~ FooO La77| 10.68| 0.07] 3.06[10.93 2172|2572 (27,70 | 3,65 4.09 | 3.56

© Ugo 0.6L) = | 0434| 78| 1411 3,062| 2.46| 0.17| 0.38| 0.77 | 0,66
Ca0 108 3,10| 1.92| 2.23(10.24 0.68( 4.09| 0,15 0,97 8.04 | .54

- Nagh | 0.23| 7.61| 870 7.59| G.08| 3414| 6407 |10450| 6.69| 65446 |

D KgO | 4493 = | O.72) 3.60| 1.44| 2.05] 0.88| 1,60 | 4.02| 4,72 | =

. Ha0 #| 0.38 « | 1,66 = - - 1.20] 1.18| =

1.G7 0,40

- - - In -

Ti0g | W76 31| 510, | 1.01| 2496 1.05| 0,85 | 0.88

- Falg G7| = | = | 0| « | = | « | = | 0.07]| 0,00 0,09

SMa0 | 5| = | 0,63| 40| 0.75|1.13| = | 0,50 | 0.26| 0,17 | 0,17

100,19 {100.64 (09,98 (99,72 (09,64 [98.63 [09,96 (09,40 100,16 (09,84 | -

\

- e JG1I45 Riobeckite=~trachyte, Kibnngainix Analyst C.V.Green B.Sc.,

'“ %-ﬁdloco coloninl Geological Survoys, linoral Kegources Llvision,

: OIXA0N ¢

3:'5. Blebeokito. Rook Hixmrnls. Iddinga. P 3535 HoWHT

- e u HQOSBO

E;~4. JGQ"S Anorthooluso-barkevikite-phononte. Apalyat. i HJdlordsman.

- Be Bar&evikito. Rool: Mimrals. Iddinga. P o553 NoJBle

5 6. " 140.520

. 7. Katophorite ; ; " " NoJBPe

{ B. " " n " N0 54,

V. Kataphorit:e-traohyte. Eaat of Lake liaivasha, M. Hoy ﬂnﬂlyat.( )

o, W olassy. VWest shoro of Lake Magadi Analypt.(l)

Wl i Jordsman, (1)
A3, rartinl amlysls of anothor swsplo of 10 by G,.2.Prior

(1) WeComplell Smith,

QJ 0.3, Vol lmvil, 1931, p.ﬁ"'f.
"on rhyolitos etc. from Konya Colony".
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It 19 pondily neen that tho cblol chomdeal dtffercooon
botuoun the trachyblo pock types Lrou Golol and Libangoini,
are ta o oot oxlond, o funotion of thelr cuphilole coctouts

Tho riobociitowtiuchyte s blgher $n ollica and fervic
iron Lecanas wlodeotilto Lo plmiloply hlghere O the othor
hand, 4U 19 coticoably louwer 1o alucing than tho Dorkoyvilitee
trachyto, ool to a Jops oxtont, louor io Lforsous oo ond
1m0, beoszuss baplovikito o rlotor in both of these thon
rlobocsito. . . This of.pourse 18 seon roudlly Do a Coum
paricoa of trolp chenloal forcmlaje 37
amlmiz:aw ngnﬁgib 5& ’“a 8100%
lornblonde Il acagw'ﬂ"a)dmunat) 04

Bopizovilzits 15 olmlloy Co Dhopoblondo Lot pichor in roY and
011'23118 ™

hyfvodsoaito Hamo.te®,va ¥t 84,0.,
Eagaghorito bolexgs to u msrles bobtween crivedsonito and
barlaviliito. Shoreforo, tpplying tho sato principle, an
Bnalysis ‘o‘:‘l:étaphoz*iﬁe-tm&hyw should fodicate wove Cad
and &1:;% cod loua 8105 thus the plobsoiitostrachyto, due to .
‘wo m«cmz wm@a of tke nmnnwm "rolecule® of the
ut.aphc:uce» &..z‘i:faon (10} and (21) 4a thd tuble nre both
fron o glogsy Lataphoslteetrachyto from the wost ehore of
lato tagaddy Qops than 83 niles oorth of Xibanguint axd
MGEELY uooh of the JOI1E7 localltys ialyols (9) io frem
tho Lalz i.uiv..am wblcu. icop thun 150 oiles duc north from
Lcm Hagad
up.zrt £yron tho alnoa g tho s;wu.al cealyols of tho vock
ﬁ‘rsm mmz, x:?.zich ghogs loncy Ma{’a coupared mth tLo
piobaoititaet rachyw. au;hz:au.:ix tatophorito contalng woXo
alu:nxm mm rlcbuc.ute. tho analyoes do chov the suspocted
‘v..riat. o.m g o tho Latapﬁm'ima GLth the Lalvesba exasple
6 Ca0 8 lean than thut of t0 FLCLOCHLLY rooks, o
Poéimm ar tz.cx umua 6d &rw, cen Do 69 vwmmd an
Lataphwitm c.c,,,sw;om oa the prodoudnant bawizoku.e or |

- _—

(3) inchell AWy Bloments of Optlodl Icoraloayh S Lde peiv,
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arfvodacnlto “noleculo®, that Lt 10 4:poasible to stuto ot
t}za womonty without xoivw auvallable optlcul and cbemleuld
inforeatlon, whotlor 4o thls caso tho $roa end alkalis should
be gracter or loes thun piobeolitos 20 o Oleck it cop e
soca that tI0 Cald and Alpds should Lo lcos, wod thoe J10p
noxe fa thio Latopliopitoetprachyto thon fo tho Lorkevikitow
traohigtas hio ogroca o 0l) Dul tha Cad dotorainations
in tho quotcd Lugadl plusay katopbosltostrachyte.

Poon the £i0ld moconsalusandd worl: tho age selotloastiipe
OFf tho abovo can oaly be glven tentatively. Frobably the
bariovikite beoring rooka ame tho oldup, folloncd by tho
riolooicito-trachytcs vith utephorito=inuchytos posalbly tho
younzcotie EOULOLO tug this actually been deuonatruteds In
g govge sooticn ub tha &8 end of Eibengeinl trachytes wore
soen o overlio o pord Lagaltlc pook: {J6G1249) shoaing both
pophelita=bugonits wd Laveosietype tosdenoless 7w busaltic
roclt roseubles 0inlleD typod found evousd the wout und north
Dose of Colel (JGIL0D, Qi2)e 4hils Lorgo sootiou oaly shoce
tio Elbanzelnl tructyled g Older than the basnl rocim of
Golule & wore dotalled study $n this aros, cocbired with en
fuvootigation of tlo similer Henyaluves would prove wost
Latorontinge ‘

20 ¢oinoluio thilu gootlen it gun coly be stuted rogarding
(20 wodo of origla of tho Eibargalal trschyton, situsted cs
thoy erv on tho Eooya bonder, and with no kuoslosgo of vhat
tuppors ovor tho bowderi that thoey amo posalbly platecu lavas
of flosure crwpbions In tho Klbongalnl erga tielr cxpanse
is sxall, Lut it obould be\\p‘bvlcm fron the uralyses quoted
that thore cay woll Do o WIL of cuphiteloetrachytod,
trending nopthmerda, ad lying Lo tlw ouob of the paln weatern
caguppoonts  Haguaticadly thoy could bo Ilnked with the
vaalug etacep of Colulla barkovililtaetrachytes, and 1 80,
Toprosent tho most silicous ond wllaline typo roached by the
purent magma of tho oldery laved 4n tho apes usior considerdw
tione |

This poins 1a talwon wp lutor in the potrogonesis s6otion.



- 40 -
Cepaxal Connlusierg

@0 coublicd evidence fron the Hotwubalmw end Celel
voloanoog fs fmanicative of @ vagmatio trord from raficerlch
urdeglito to trackyilo Lypoo s choun above; elso it houe
Ween susreated that 0ldonyo Sumbu 1o possibly coatouporansowa
uith Eotudolrn e

Tarnling to whe evidencd proviaed by tio rift waull
conalinting of luva floug fron volcanoey pliuated outslde tho
anon gousidered Loro 4 oo Cotall, 4% bog boon mboun in ono
pluco that the ropholinoerolabagalt (J0011) overlies o woro
vniesitic typo with popboling (JGOLO)S o atats of affalra
noted in tho Golal wvxd Botumbalnd noguoncoe Soconily,
wagea of e epparontly younsor, tiome phonolitio, oven
nophalinitio olagu, appesds Co have volled up tho fault soarp,
£ioours faghivn, ord forood mrorows ooall coacs aloag the bLape
of tho soarps  Thlo later phonolitio tendenoy is aloo
oomslstont with the Oolal apd Kotufxiino trends Thimdly,
topra 1o the undisputablo ovidonco thuat the Kerisasl
guloarcous ord allnlin catrusives ape younser thun the
older axntrusives of tho »ife walle

Lo t:ablc’/Nzgﬂaz.cabu the opeolnoen nuwnbors of oldor luva
rooka foon chitch thin peotlons have bewn cade, uyruanged in
ocl typeo, und coablen o 0ode MOy appreolatioa of
oorreluticn potrographicnlly of the dlffarent arens.

Loql:ing wider afl0ld 2o Sengonyila ouly, for the time
boing, 4t 15 interoating to note the Uavonsietypo of tho :'!.fe
wall, Eotumbalno, Goloi ond Oldonyo Somba 18 paced aftor the
Eawenzt poul: of the Kilimonjero mupglil chore LU ococurs
sbusdantly; oad oindlurly, o anostloclssee-yich rooks of
Colal snd porhaps Oldouyo Sexta, roainbls the rhicube
porphyrica cellooted froa Eibo, tho highost volcano on
I:u.&wnjm. |

Ib &a £0117 apvecd that o nolv dotallsd patrographic
stidy of this vory laoteronting sulte of rocks will cmphanise
the obvliovs similupity 1o vory wany cuses, of thoso und the
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Lenys volcunico of simllur naturo, desoribed by
G o Cauphbell satth{) ard would tn faot, ptroess the lilkeross
uith othor Contrial and Laat africon lecallitles and
Jos mbi.qu’ Lo attoupt bus boon mudo to use Cunpboll omith's
aomzaclaturo ot tbln otago, cg 16 Lo tho wagzatic trewmd
rathar than o puely dotalled potrogphio scoouat of thoge
2oolia, which forma the ulovant port of this accovats

WP LA e L,

e

ll) am.th Velazpboll 1001« A vlagsifloatlion of sows rhyolitcs
o £ro0 Fonyn Colonys RedsTUede Vole LXXXVII, PoK12,

(2) Dolses 4. 1010, $ho Soptiary volcenlo pocim of tho district
of mblqw. QodaPdele Yol mﬂ. plﬁwd
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Eho Teunmp Entruglyen

Fapdragl

le Prevgieun Goolostoa) ovi

Cbgorwvatlons wudo oa Cun ahodt mco:mﬁwaanca vioits
to this extinot volcaro in 3000 and 1801 cnubled a provisional
peologies) wap to Lo oouplled €ron owpass and uwkool
traverases, utilizing exlsting Ooinag trige pelnts, aud thig
1z tncorporstad 4n £23e | o Fotrologically, ths voloanso
of forimal coxalsts vseentielly of ojsatumonts, of o
caleayesus and allaline patuxa. TNwoo cjootumnnta vary in
pilve from largsy bloolm locatod in volcanlo brocolu dosn Lo
£ins ache

1n 1097 Mgt Y) notca of Sortmest that (transilateds,
Y1ty ojoctantate wnlto Lt southwards to the »ift wall in tho
forp of an antielinl arche ot 1ts foob, scuthesaat to morth
we ware Chicfly cble to establinh 00arsor and filnsy partly
very axd tulfa. IU appours 0 U3 ¢leo that levag had
flosed oud to the ventUe |

ncsenbuack’ 82 degepided o norsl shonkialte, fn o tuffl
from thw cuyt of forlmanl, matainluy Clopside with
sogirincwsuglte nantlos, oopholinc, oaniQine, parovakito, snd
sphonge on 8aalysin of ono of Wlig's rocks wos woutianed
by mmm“’” in 1012 ag an “Ljolito”, upd 4m 192) by Broag;erw’
who o tho busin of Yyrols auﬁlw&s 1n HMnolkthls worlks sugscots
tho clnorals gouldd Lo reproscated chonloslly thuale

" RIS SN NURINE  s e e I

(1) Uhliu O 1007 Do sossmannte 00320 0sts alriks.
Coogse 20 Vole 10

(2) Rosoniniach He 1000. ullkroghopiuche Thyslograplile otos
© Deldd7s

(:5) ?me; Le 1010 Doulgs Z0nbe ACPUN,. EXpe 1007#1000
Pedd

(4) troger &‘I.c- 1000, Die Ermativouato Lo Den rpistionioge
iws {IV)e
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Eyme's origlnal unalyolo ag quoted &4 «lookh doon ohod

el ¥rlp 01LLAUCE CroJ0od coamltted tio figuro, uo doubl,

1a ¢pmove AT RO Gbove, Noogoer «Uiuntod to porcuntacio
Cho copbiollic, pyromend, we colunito (hunte

PAFIR 110, 10
Leoholice Fyroxuro L0lonite

wsiiihane:

8104 $3670 LENTRITS] 52430
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Brogoey (1021) theu statog ‘tmc thily rook fu ptyrictly
G Dolonlto-todtodgito, amd ulap thu cuso Loeting, aohammnu’
forg to LU, ooblogie Yike ool oocig o maimz.pm in
wephndinttos aod shoss trwegular gralon of molunito, wbundunt
ei%n #epirite diopalde (81l 60° to 70° ), pleochrolo in
greea pud yollgu=geesn coloure, obusdent leprss crulos of
titanlto, corrodcd poloro of apatito, und interastitisl
oprolicse  Jolarinca aloo cokto Fyoo s Polip flouro, uwlthourh
tae guotéd wodal uuolyols s coopucle

in 163H i»mnmawff&g’mmmma in calling the vock
and $1J011%0, il 4dso montloned openiton acd ephelinte
osyoultos foo Forireal tod Oldonyo LIERTAY.

In the pouo wor2 Uy Brozour (p«3i0) peforred to ubove,
Lo coLpaios wodtoisites and "alkotoln®, fros tepicusty
with olnilud pocbs foon tho feg dlotriot, liloaing the luttor
to gbuito, S
f,‘:!l Eopoogintatiwa of woal of the wlovo twotioocd rochs wedo
‘5511052@%31 bz; tho wpltor 1u 1950 ard 1001 cho cio ugeswuro of

(1) gﬁhwwm&. 19836 & GOOCPLPEIVE pULIOSTugEy 0tOs YOLeIVe
L Jd ®

(8) rrdmnmsdorsfos Vo000 Vor tollsstonlurtit wddlo
Entstélnmaomalotn vou ~lialigestetnens Sitounrsbopichto
GoP Doldolborgpr Indonio del Jisaonochufton. totha Ele 1080.




“w (0w
any proviouws potrolosical worls, until votuening to Dritain,
whoro tho sbevo publlcatlons ovo uvallsblo )
of erjrant

“he ccononie inportance of curbonatito oscuriuncos for
pinorala othor thon tho tuin conotitucnts of ooz of theiny
£o0L3y Colje Muostoro in the cooo of oBvity, end ot timos irvea
o0 froma Jucrpldponnito, hiag toon outlinmd Ly K .navma‘“.
H.J.Gmuﬁ(m erd mong pocently by e ﬁoaw(m of the
Golonial Goologlenl Curveys, Limeruld Hiosowoes Divistion,
Lonloas  Clono. ooeoporation hap Docn calntalmod with Donno,
who, s o spoolalist oo cardboemtitos buo idontificd, or lwd
2dentifled, many of tho t’mv nincruls in tho Roprinogl rooku.
vepis 15 coatinlug oa tho Hovimuni rocti, both iu tiw £ilvid
asd 4o tks daboratony.

Tho coloivosug, carbonatito o olvite rock typea whiob
Luve toen oodluchod £ion the Eopimapl agsloscruton apd tuffle,
havd Bosn pubdividcd into Liwe alfforent varitios, considored
in sooo dotatl belogse ' '

(1) Corbouatite, with fovntorits, magrotits and somo Lpatitos
(2) -Cardoostito, coanulor typo.
(35) Carbomabito, coliuloretipo.
(&) Covbonntity, with opatito,
{5) Carbooatito, caloitaesiolis

Bozkoto vag goevbonotite wotually fonrd ontoropping, bub
it 1o LoMoved 1t cay woll cocur high up the ceatern flonl of
tho mouatuln, og wll tie corbonatito opooiocny hore doseribed,
wire collootod frem tho 1owoP oastern olopsss Two sttouple
wore made o reach tho owenlt » 7,040 foote One uttorpt fron
the oouth vas unsucceosnful culng to lov oleuds complotoly
cnconpanoins tho party at oboud G,000 fects tho graos and bush

N -

(1) Davies Haie Tho phocpbato doposits of Eustorn Provinoe,
Ugwedae  Looae Goole VOlo 42 pDe 17100,

{8) Ouest u.y. Lotes oa tho proscab duy cconsalo fmportanco
of Surdbogatitos otoe  LCDO. geole SUMVOy of Tunganyika
aml Jod &

(9) Deuns P  focent dlocoverlion of Coltmbiun in Aferlod.
Cole DOOL. 1iine 086 VOLeDs L0LY,
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vogetation vey thioll hora, but no cutorops woie exposed
2eept galorotoy wxler tho brown wolds Ghe oucosssful wsoont

vas made on o piage oa the noptheosst Llonll, chore similop
caloreto ond broun ooll woro noted, bub no cuberopplng rocite
Tho sumlit and wleceschod eratop oo covered with rich tull
graco end tushog, bub LLttle cvepgrecn forost wao ovideat,
any outcropplng rool horo othop thin calgrete, will probably only
bo found by pittinse
{1

“to speolmon w.abam:a &“&3&10 i’mm the ontrooo G938 flank of
zmrmaal. io t*yz,:wul of thio typs of corbopatito, ana in tho
hmxfi uwntmn o oem Lo B0 o Quarly groy, compuiot, medium
graloed voolty utth cloavags fucoo of caloite ohoolng o olicht
parallolicme o pool ig not ummmmaizf boavy, althoush Lito
rathop durll oolowr 1o dw to o Laly emount of magnotito.

In thin sooticn, bosldes Lho whudaut, large, lutorlocke
153, Galolto euystule, thevo fu much bluok ragaotite with a
vemmm mmﬂé& wtlim. topsthor with colourlena, compally
arl.ed:ul al.‘».viw.h : muwmw cgaociuted with the magootite
ary soull puw c;m(m e;mim. prcbamy apinod, ofton with o
o030 of mﬁiﬁa end at ticon shoutng good ootiwdral foro.

A 1itile npa&im 13 algo poosont,y tod thore ure some small
aehodeal sreas of pelddiahebroun titericol gonorally sgsoclated
with the maotito.

Doapn fdentifled tho olivinos Lo o »sldw, oo forsterito
o poanibly coatiosdiito, end somo Cluorite van prosout.
Furttor digoation ulith 0P and 01 Joft o pinuto ooncentrata of
ahout 0.01;5, :;m oripinil rook, wbich he thought conelsted
¢l b.tadelaylw (zrom. pubsayuently vorification of both
tha forotorito ond budloloyite was wuds by Xerags by
De.c.rmwmgmz of thw Loitich Ivweun. Doona $33 & porsondl
cmm&a..tm.s 48 of tho opinloa that baddeloylte is quite |
definttely o risoml of carbonatites ond ojocted blosks of
ellaline volosnovs, Lhopsus tho othor minersls can ocour in
toth tarbonatitea sml vonteot murblea, o polint talen up lator,
1oue 'LUlly, vader potrosuncals.
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Ouing to tho very lov ailicd contest 1o tho chepleal
analysls of SG019, 1t hos boon mwodsoary to show in tho nori
‘alumina op corundud, ond oxcens Ligd wnder feulcsp otherwlse
the nons Pelnsg ous the cogontial mindaels of the ool quite
‘estisfactorully, tho GO Bwiang loypely cocounted for by the
foratorite, an anilysis of & cisilar cspbosatite from lupuk
18 quoted for corperlison purposcs |



ibe necord varbonatise/ fg p:?m&.lnr to tho aubove, but

cossloto maloly of wnallop graing in o glanular textures Tho
apcolmon JOLICO from o gotpo on tho Ge flank s an exacple
and wxlor tho nloroscopd conslata alnoat ontdrely of caloito,
Calder high poser thoro 4o o 4GS0 apatito present, wnd sowo
broua limonitio otualinlng cnd poseibic sideritss another
Bpooiten, JUINV0 from o pldge on Loplmupl, aboud O wlles V.
of muatc:fmu, contalng o wafnotito, at tives agaccluted
with o braun, muaolve, anbodul mlnoral, ehich reaccbles
lem..w a»z*mﬁ oeon An goww of the othor geotlons. I

liv.&w iz, pmmnt: 1% otcurs in Oxe¢odingly omall graing
cqude in the colodte.  agolhor grommler type sinilap to
tho obove, tubt contaluing considerably more brove limonitic
duaty 1o 301307« It can Do conoldemd ap gradationsl to
tho £oat Aiviston and wig collocted on & 114ge on the Oh slde
of fwrimasl, uosy the polnt choro ferloael sturte to rive
atecply tounls tho swrlts
(5)‘ Cazbopats Tlaz

. ,.;"3‘?9?‘"?30@&%113- this oorlos consists of very distinctive,
wll weathered rockia oxuibiting coliular structure. 4be
TOOLS AXS Ry in colour, very oponebontwred atd with numepous
gaviticses o0 bund opooltons of JOOIZ and JG883, both Lroa
tho baso of the OU £lunk show thils papticuler houeyoowb
' ptruoturo cLfootivoly. ILo cavitiod, nob continuous, ure
6lineed in depgoedosle linootlon, aud probably hueve becn
Qmeq by scloobive ovoalon,ts uider the ioroacops ookl
barding was notlceds Bacrsocsoploally, some of the other
carbonabits ppocioons olso show umcdataliable bending, (€efe
JGCL0) e

. Hioroscoploallys JGOGS consiats mustly of grasuloer
oaleito, oﬂm ghovling o diotinot bub nol continuous berdings
" Opaque m 15 papg, but licoaltio dust s comuome IH o w4Te
Weatmééa}w&uiuamw portica of tho slide, thore ule
fmmn‘:iq of ugglrins-suglte, colourloss olinopyroxcnt, wolanito
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mwﬁeb end poazible pyrochloras Othod csapples, shoulng
§ioilspy chepactoprlotics anl windrala, ure, JOLL5H and pome
garples of JA1047, ob tines the brom oolaalte geraot. cone
talng coven of Lopnotites Shoso thigo specins wore
oolleoted on tho 8F nido of Horimagly ond 8Y0 COBOALY GuaOs
olated with arecs of surfape colorete, B compact, Lapd,
socondary 1inestons «

(¢} Cophanotise uith npatiibo

Rools An thin group contain nmore opatite thun in the
other carbonatitons )
~uoc-.5he hapd spoctten of JOOLG Lros the Lage of tbe eaaterly
flenis 4 sixilar to JAUL0, of the f£ivot groups it la copaot,
£ine prained, with rullzootary folianblon, geserally dark in
aolour, btut uith whitor patolas Sow bralld velns of calolte
out aorosa tin Lollotlons Undor the wicroscope, the rool: i
peus Lo conolst walnly of anhivdral, elonsated and alipned
intoplooking euloito gralua, arxd paedh aphodral wapnotite in
Boall Cloe gralacd ercos assoclatod witb Moht green coloured
aplued durls Yooun welanite, and apatito. e lapger of the
brown pariets ove ab tizes enlwdyal, sboslug the hexagonsl
catlimdvg of the dodecabsdnel Yoy wikd bave an Nel. bigher than
tho ppinole In gouo casoo, the faintly colowured epinsl bug
o core of mogueotito, ond 4o oluo surrousded by o obrong bordop
of magastito. DPoratarito ia proscnt tub onldy in ninor
Qusntitye |

Anothoy pock 4n this divielon o apatiteeboaring
osrbopatites &g JOEOLD £ron tho lessr north costerly flanhk
which ghoisd oo é&m:ﬁml analyuis only J.o45 Pply seprosentieg
7705 of normativo cpatite = Wlig's wolonlteeneltolpito
rool, analyscd by Eyob peo Tublo 0. 9 showed & coupusrable
7705 of normative apatito.

T the busd speoimen JOU20 hos very dlstinet colour
anding and fa pore coarsoly crystolliing thun moat othox
corbomtite Sypose The dopboy Lands are tho sore ferruglious
caterlal, wnd the lichtsr bondy tho puwrosy caloites ko
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woathiepsd surfacs 4a bUlf colowed and 4n thin cootion 1o
c3on Lo comolot of vory £Liro grofmod limenttic and veloitic
olay matarinl, incorporaliug small fragknts of wost of the
other ninorals Sdontified in JCOLY, and nentioned above,
Caloite goouro in Polutively lawpo cohedral interlocking
orgatoln, ofton cucloning priswme of sputite} eloo prosont
ero largo oyons of broan $o opague mxterial, shoulng under
mafloetod 4okt o daris brosn colowr erd oo asoociated ulth
& 1ittle lowcoxont, they are probubly tho remalng of wudy
oltored welcolter tho aixesldrd Covaot outline is atill
pmue,m in gomd CL0G0e r;laa prosoat are snullor unsltered
rugrotite Cralno, of Sirds cuvrownitd by o faintly ploochrolc
;zalé beoun blotlite, sow flakws of wblch ure considoiwbly
distortodse Olivino & present and Loth baddoloyito amd
fopatorite weiv found by bouss to o wors atundast in the
soaldue of this rock compared wlth JO010.
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Lo ool JGOCO conalnts aluoont essontlially of caloiwn
carbonatoy the vory low silion contéw rooesnitutod the -
elunlna Doing ohoua o the noie ag corundny, ond the excous
Fed and U352, o fonlo matorlole Lesb of tia ivon appecrs to
be in magnotito, chich AP wood Lo, could oaslly W scparated
froa the oalolto amd aputitos o umnnr amlyscs of
varbonstites frowm Napall ood Alno . ere qusted for cotpiricon
frib~gelo 17 TR

wlﬂ*‘&valy nbuaiuuc baddeloyito vay found by Doong
in ropllwn of .mcm fm the lowor ¢ flonke  In tho hund
_wpeclnen this rocl 18 shite o Cruy, with small specks of
‘,cgar:a o und 1icas T0 rooll Lo muoslve, uilth a suochisroldal
appscrancds I thia seoblon, bonides stundant caloite,
ragaetite 1 progent, nsoociated with Laintly pleochrole
blotits an proviswnly nated Lo JOGRO, and mach spatite in
potliotas Dapli voloured garzot i papg, ond tlepe oy
cpatelog of loucozongelile matorisl asonoiated uith pomo of
the ore and biotite.

oGrading Luto tho pravious goctlon lp JOIDDA frem tlo lawer
3. i’lank ug i Buch Joss coliulsz in toxturws In thin
gootion it contslus cue lurge. froptntary wolantte, orange
broun Ln colowr uith a duykor Lrovn outer bordew, wid i
ugooctalod with eahodral marpeblios  Very soell molsnites
'oeuur Bith magnotito o o fing graimed grasular ratrix of
¢alollos  Urpo wzo gow pule yulloa coloured porovekite groins,
with vooy vicals bivolfringenods 4patite Lo 1elatively ram.

Arothap spoolmen JOI0G4 Lrom abave tho smell pldge to
‘Ho 97 af Leoimisd, L6 o dord carbomatite in the hand spoolnen.
In thin gootlon 4t 1o chuructoriotlo of thias vapioty of
carbouatites, but contalng o gool ol of megnetite ond
olivie wm@&w b7 o dusl: border of 1imeniticelooklog wator
m mﬁar "*mi‘lemw.‘z 1ichts Poloe grew splosls with
wmuw camu ape prosceot oo susll gratns whille very rords
&mﬁn, hctro::ia, pd.:w yollow gaving poawlbl:: ootamdx'al awd
mthu mm n.x. my tra p;mochlwao
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Is tho thin sootlon of &uothow spacimen J01807 fros a
Qry wator courao on tho e flanult of foricesl eand U, of lgotey
L11l, tho velns carpylng spatito nnd pagsotits are well
Alaplayods In 0dY the cbove vooks in thls proup, wpatita
1s penorally vopy obundant fo sualld poclots und velus, scon
wadar t&m LiCreasopis Any sindlor layge suale developuent,
In dyivs of cpatiteerloh carbonatito, would ba intereating
econonically from o phosphate polat of view.
(6) Copbomisite, goaloibeenich |

fls lsot divisicn of the ocarbomatites conslats of wimost
puw calolte rooclee TR kard speoloins of JG1868, 1260
ool JOARTL 0ll from dry river pections on tho cust side of
ferimiel vl toot of Gigetoy BL1) ere pinilur, uid consiot of
thito cololto cryataln with small derkor putolos of ore und
otber nullo uircrules tho Pooks ayo wwdity Sralnod.
Eleroscopically JOLGEH Lowd to tho couth af the sbow apooicous,
ocoaslote of lurge calcite plates, olten shoulog tulnning, and
pusllop crous of toso gramlar caleitoe  Also present «iv
patohes of auputite, aaaw..atoa with cagnotito, wnd a uevw
deomiposed onvim.

Udled 130 wicroscope JGI808 couslets of predeminant
lurgo plulea of ozlcite, shitch uro volusd Ly wore Crepulap
oatette with formuginous docccpoaltion watorisl, ore, sputite,
sagtrinpeandtte, upd olivime) Lrupronts of ol) thseo nioorels
oftou form the contre of ‘oolith = 1w fopuations, TOs &8
pregont ab lonpt ouo poasiblo pyrochloss crystale

ﬁ. ﬁ;’{ﬂ Mfg of. gortiagd

Tho tuffs end comcating tatorisl, in wbkich large? blocks
of o great varlety of ook typua uwo fourd, urg now desoribed
petrozeaphteallys  Vour pomoubab GLfforent typos of tull
have boen rocognliodse
{1} Caloarocuo tuffs '
(n) .Caleaseous Cusl wm: forvusiooun matoprlal.
;(3) ‘Cazwwaua turs rich 10 GOSLPine amd mopLoling.
| (4} calun"aom t;uff rich in cafic rdnerolse
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heoe apo conaldurcd bolow in oo dotullie
b gooli 01220 typiosl of the £irst Alvislon of the wore
talcaroous tulfs, 40 30014 {1} frcu the oot of & g=all coarp
at tho base of the ocuatora side of Loriwmscl, uhich ohous the
vontborod wid loss woathosed poolle  Ulcrozcoploally, tho
ieaé*wcatmma peatlos conpids of both oaguler snd grapuley
ozlolte fropmonts, dcse comon tugoetito, groon to yollow
msmiﬁmmm, apatitte, forrusinomy dusbd, end possidbly
yollew pyrochlovo. Olivion, oplooo, Woun parset, oot faintly
colewzed Liotits and olap piusonbs ozd 6re oil enbedled fn &
£ine amam& mmu oumont of caloltes Tho nores woathored
partwn. 1a burdod asd ig yollow ¢o orunno in colour ghoaing
nader poflceted Ught, proy clay-liln caterlalss, Coth
loggir ard goalloy fruaguinta of siniler clrsdrale to these
alrendy contioned g pregoat, togZoliapr with lurger rook
Soopsentoe A0SWrinceatolin Lo pertlovlarly couton, also
W»xa very ploochirolo bomsblendo s prevent, ard nmu
Fenm:, hich me:’, sotubedra wbich way Lo pyrochlores Ot
of tho lumw' POtk i’m;,,.m g cousiuls alnly of Clinopyroxens
smd wlunlta geveots n
IS thia soobion of .3&321 Lroa tho lowor soutllegupt coTioy
of Yopiuaol, 18 vory aiz«nw to the ummosthored postion of
tho wboves  If conbalng Jewyo gxoon to brown coloured
DYTORILK, O mhﬁiwly duppo Cragront of peroveizite, shoziog
tulnadns end dou LIvefelngunco wlopy Crogood ulcola, euod &
11ttle, cro, Diotito, aml epatite aoodiod in o galosroown
ooront uith coug limonitio dust. laoroscoploslly, .768231
mnsluﬁa of & davls oy, L {;:miw&, tutrix, o wbich ato .
cubodlied oll otuos urd shapss of th .0 d4fforont nineruls
mnt oond whave, wi pocatbly othors vo Lur ualeacribed-
VA toin soctics of Joool(2) fron u Gpy vatop courso ot
tho tuno of turizanl, sud D9 Cron Blootoy lo olmllup.
Larger | patitos ave prosont, oome orthodlase uml cotahodre
el W“avamwg whilo erll oduators of yolloa octahodra
uiielh tay be pyrochilose wre ofton found oy the usguetlto
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Cralngl  aoglevirngeatzitt 10 aloo prosonts  Thero arg lmﬂm
tourly 1gotroplo anbodiul ateas vhich ay Lo cauloite @il
ofbon cantasn many inclusjonse Cowd foollte was also moted.

worcocopleally, JCUC0 1o o vory Sino Cralnod tufd in
contyagt to JOCIL, uwhich 1o o hard, compact, fino gratnod
tuff) 6null fragento of tho more cotros cduorele uwentlonod
above can bo poen with $ho ald of a huwd lenose Fron tho
gams losality o JOCCO, bub wderlylog it, cuothor eimilep
epcoicon J00ZS (B) wan collooteds  In thoso p.wc!cul.ur
pildes tho tondency to dovolop o0lithe111% acruocvxon ia
,axns.mwa. mmomy seglrimsesuzite fosms tho core of {hope
vaau&mnw, Grd such gtruobumog v cdon in othop
cpoah:»m. tiools Yapilll are algo prosont, bub the comond

romolng prodonionntly caloftto,.

Atlwu:,tz Lo oo JOLR0 vay dopoxibed &n the procoediung
noabm.u. ouo slide of this rook, JCO3G(1) s included in thie
mgebo::g, ag L6 contalus o falp auount of mupootito eacd
mrmbmcr 2 i?au&w. poon cutiining boavily the wore isotropic
eroua of muwm analelse  SLo watrlx 45 58411 codtly |
oalo'm. ,

1o thin géétlm of JOTOMLR) 14 $1nllar but contains
loppor arosy of durd Lrous oloudy matorial, wlth gome
panebito, end wony gmall loatbo of clterod wollastonito.
Unlor roflootcd 1ight yellew Mooatte Gs bo goon comwonly
eurroudiog tho 0oliths, which uvro comentod togather bY
ealoita, althoush m 1460 2001ito 15 wlgo prosent Intore
amuuy. “hig pooh ven collected Srom 4 small hill called
tamoto, noup to tho old ool lcading to Goloi, und Luko
Hattoa, sod goo way gouth ef fopimaole aAnotlicp alwu
30790(4) of tho pard yook ohows more sbucdsnt toolite often
66%&9;:;'3 batueon $ho onlitheliln arvas ond tho enlolito
wﬁenc- '

A m.w ~of §61009 colleoted fron uhore tho motos track
olinto tho amll ogosrpsent to tho nouthecast of Horimasis
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ocatadng push daplz forpugiumng Llooegrulied oluye  YOolithY
fommiblong oy nob0d ubove exs atldl prosent, tat lesa diatizot.
dzall romalng of cogirlaceasusito uyo prosoat, und one durge
calelto plato is conoidoradbly deocouposcde “ho maorospioimen
0L J0125) 13 o £iv0 gralmody puwrple coloured tuff, uith emll
carior coloured agg=ogstud, oustipaly blotite. It will be
notleed that tho differunoe in tho oolour of these tuffs bae
boen utlllcod oa tho slwteh map £ige 1 «p 10 separating
in the £1eld oot otherwise ainilor kird of tuff fron snothore
_ From tho top of the soarp muxo 1fj ullcs nowth of JA1860
saotler fice grulied tuff was locatod, it 1a 1ight browm 4n
coloary and muklored JOlLO3, HoorosCopleally, ore, pyroxsrd,
oophellno, oud sucondaxy lizagtose oo tO Be soen Inf1l1lng
soxe of tho cavitico on the plited ourfugus In thin ssction
the catrdX 43 rlch i Lvea apd cdograls afimller Co thoso
alrcady descrilxd in otlep rooks in thils sectlon ure to bo
aean. |
(). cal
. [ & typleal exsmplo of this type of tuff 1s JOBL) collsoted
8% the 8LL buse of Korlumol, end in the hosd speclmen im
neblooubly puwiple in coloure Kioroscopically apd under
roflootod 1igkt, mmoh haomatito Le prosunt in part of the
tatolx, chic) oloouhog Cordsg to Lo mod¢ caleoitice There apo
reny fragaents of coglvine=augite, urd calelte both cocuonly
frrogular L ohapo ond sise end froquontly ciscolnted with
teolites A times thw caloito and senlite appeur to Mo
replacing lurgs nuphkodisme orystals, uwhich often shou eubwdral,
tioxagomal, . bagal pootionse Hoat of Uhe oro which 4s quite
plentiful in powdery Loawd, L0 hacnutite. The zaolite is
£ibvous, uith wa K,Ie 1030 thon baleas) 4t i leugth slow,
hag atraipht cztination, snd is probubly natrolite.
vy 3he ppooioon JCOOS wap collooted froa the IN ooroer of
Borimael und 13 cosoclated with the yollos tuff and epslomerato
of Oldouyo Lizai. ‘o thin scotlon s intercating es 4T
shoss ¢X6 jusotion betadhn the Lluer Gralned caloupeous rodk

carcouy Suflf pioh 4n genlsing and poplielino

bt
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of toplmasi, overldain by tho coaruer, litoaitic, very opens
tostuwred tuel of Oldonyo L'tucat,  Tho Oldomyo L'Enpal
tulf alao contalno exich calcarooun matier in the ocmonting
tatorinl, und vopry beoautifully pousd coglrlno-augitess
sphave 4o Lalrly oozmdn whilo snall rock lapllll, and parer
mslanito gerast aro vloo provente

tacroscoplicully, JU1050, fron & dpy piver courso at tho
OE ond of Eoxlmaol, 4o compoat cod gooyebroun dn colour, with
gzall patelons of yollow matorial infilling come of tho
mvluen: omu. fragents of pinoroels, durl pyrozens in
p:mwulcm, can bo peon G the westlored surfacoe. In thin
ncotzcn, the catris 4o very dupity end undor roflooted licht
coasloto 1largoly of ironezbalned cluywlilo catorial.
aopirdos, aeglelndesusito ond nopholise are comuon, tozothon
ulth pricsry exd gocondedy 0aloitos  Alao presont 18 o
15L61l0 brocay dooply plooctwolo, Liobito, souo vory darle
Droua garpoty ab timea culndral in formy 0 1ittle sphone and
rool fmg;mnca. vith nopivineeausito and naptoline ca tholy
mla oomt:it&n
" Aboub Bolf o nllo mp the pame Cry river course fros tho
locatlon ukore JOLO50 wag cellooted, a leas Gocpact Yook,
JO 1201 wos fourde X% o coaroer gralnod than JO1856 and
moro open textuteds It contuing guvoral rook fragmonts up
to 1 insh 4n lonzth,  Tho matoiz 1s groy with a elight
purple colousations

In thin cootion, cogliring ard- coglvlreaunito upo

purtlonlerdy comuen, ool nepkoliro io often roplaced by
ca10ite, there umo inclusloas of Lontto exd tvoitanits rools,
8oy opbon, end dapl broun tionlle muroot wap notloed, ard
tho patrix coosista sainly of o pixture of coloite aund ©lGya
T o spooinon JOLE63 wan collooted from a point anothon
LAlP 2010 up the gura vivor courne and ia sinllap to JOI861
3&3& ﬂéacz‘rmm. Seall rool dlupillil oo mrbicumx-ly COmXIN0y
oopoalnlldy 1:1(: Ltoepyrozonito with porovakites rare melenito
end o omall ncmm@m possivly pyrochlors vere also potods
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e goncral inorcaso in tho contont of nmufic micorals
ard roolz irvclusions, with loss ocusloite in the coment, leads
to thu fourth ard lost division of theco oaloarcous tuffs.
(4) Cnloarnoug tuffs rich in nafic minorals

he thin scotica of JATEY colmcimﬁ froxn tm loaer gouthe
sgatorn flenl of lorimapi, shoua the Jusotlon betuoen portions
of £io0 grainod oalolto uith oo limonito and olay naterial
forulng thoe coment. It dontains oval sghaped Voolitbs® of
tany sigeo, the larper "oolitbs™ having cores of rock
fragasnta not yet owzplétuy deoouposded: thore 1s omo large
perovakite oryslsl present ahosing birofelngence and tuinning,
In the less weathorod portion, thoro arv tuny uycas of Aurk

browa, lsotroplo, wolenite gamwt, oftcn massive and
fraguontary in form, mugoetite apd hacwmatite are also prosent)
cogirine~uugite is commen, urd thoro is sous blotlte. The
calolitic coment 1o less forruginous, and u little apatite 4s
presents .
i Overlylus J0826 clrcady desoribed, is anotler tuff of
wvhich JOBR7 - ia spaoicens Theso rocks oscur in & dry river
course at-the.-Duso of tho-eustora flunl: of Kwvrimosl. Tho
spoclmon JOBLT containg elimllor ninorals to JA769 degoribed
above and larger fragasnta of difforent rooks, wmany of which
ocn be scen in tho band opoolown; blotite arnd weporipe
auzlte 13 coxiocae The rook 1o ewm;mt:ud by a fins gralied,
open toxturod, grey brows matriz, and in thin section,
aogiring, veglrincesuszlte, perovskite, garnet, dlotite,
maguatito, opheno, aitd somw apatite are presonts the yooli
inolusions ure inatructive, end resomble many of the types to
be desoribed in some detall lutors One rock inclusion
oontaing mlorophencerysts of olivine witll sa sddingeite and
pagnetite bLorder and reseudles the nopholine-rolubasalts
typlcal of tho older volconlos. Auothor Pock fragment shoss
emall-laths, probubly of fuldspuy with alwost atralght
extinotlon,ond exhidbiting rudimentary flow textwres. In &
third rook fraguont thore 48 palo green olinopyroxsns aud
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Lophinling, vhich lattoy ia durixped in ploces through hunidrodo
of ouall isoluatonog porovoiito wuo ooted, and seollton
Cluator wpouzd tho porisoforg of tho nopholimoe Qe above
Caaorlptionn only covoras tho wost ;marmnb foatures pregont tut
indtoston the importonod vnd waprlablo nituro of thoso rooks
1upllly, soco of 2o lerpey fragmonto of ublich are coraldored
laters

o vool: mutored JOIAST was collooted froa a labio
dry olver courss oa thie south flunls of Horimasip the olido
JO1837(1) 3o siziley to the above, tub wany olivinss, porbaps
fovatorlte, upro proavnl, t;os::e‘umv uith s large rewoant
of -titaniforcug=oudito, wul nophiclire, She slide JOLBI(R)
{e oinilar, and 6190 Lan ono of tuo renaing of perovaliito.
e s on intooobing frupont of o blotiteecyrthiocdless rook
uith lupge eroae of subodral daziz droma mwilunite, whilo
calolto o ©rill cbunlants Gohlonite 4o presonts It is
colourions, hus ous ool nloavape and phous pog struoture.
The Relelo hizh and tho bipoefrivronce louj 1t 18 unluxicd
rogative ord ks etrolght extinotione In pluoces 4t i
eltering to socw yellow, lsolropio mimoral, with very low HeI.
A 1ittlo trciolite vus alaso noted,

%o opoolon JULL50 wus colleoted from thy small acarp
to the GE of Moplrual ab the place whore tho motor traolk
ascouda tho scarps  Tho olide 1850(1) 1o »ich in melanito
carsot which 1s froquontly vory vuell sonsd und often shoza tho
olxenlded cutlico of tlo dodsoaliedrons The purmot i
uenootutod with povevsiiite, biotite, and vepirinveausito,
wWhile ‘4n the foriusiuous ostolisd wotelx ore somoe vory altored
Loarannts of nopholino«nolubusalts  Anothor slildo of the
pas0 ool J01230{4) s JAff0ront, 05 tlw ratrix io core
foldapathiic, but vwory dark broon olenite 1s aloo presout)

We largor gamota ofton baving ancopaque '+ curoe  Thore 38
& marked differonco botwoon this portloa of tho turf, apd the
deainder of tho plide, couslatlng of o larpe frogment of
Evoltasite, with «buzdunt a=all anbedtal apcss of very darid
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oolopnite girnot, voooolutod with wugnotite. Lacroccopicnlly,
tlhla oo Lo Cxuy Lith an opoa toxturod nmatrix, in uhioh ure
cdodded 0ll indy of orystal and amall rook Lfragenio) a
frogmont Ball an Anch sround the perlotor 1o larges  bLlotite
10 cocnone , :

Another rocs ¢ollootod very noap to tho atove iu JO1IRCY,
vhich alao contulns obucdant molenito, often ehoulng
toezagonidl cryotal fona in thin seotios, ond has un Rele Of
ower 1,780 roun porovaliito o prescal, also oalolte,
botli a8 primary frogeenta acd oo poconlery roplaocecent
matbor in the occuxnting wmatyrix, Diotitc la rere, wwolanito
ard pgroon woglrino=aullito prodeuinato, although wpatite,
colourload 01Lnopyroscus, unl parnatite osour c&aet:bez' with
0o oeeomlary £aollito.

Lootlor gpocion JOLILGH, wap collooted frox Lho eaat

€ooo of Eepluanl, wore tho gradient toegius to inorvase
Gooaldoprubly towarda Cho sunidt of tbe nountalne It 1e woro
coapoab than SOLE0L, wzd enbeddod in ths proy ocecoont are
tiny eoall pocl Srugoents ood opyetslsp blotite s partiocularly
coxode In the thin sootion JOLSCH (8), thera aro sone
largy ¢sop broua blmfrlncenb cryatals of porovekite, shtoalng
canplex tulnndng and arbxtinotion anglo of 45° tle perovekite
is pligchtly ©oro ood !.n'calom' than tho dupriopr rolunite
csrooty which &0 dnvarlably fsotroplo, and 1 woro atusdant,
Liodsnlto goraot is algo progent in 1oosor anounts in o roclé
frugaont of tvaitnsitol aocco 0f the olindpyroxone 1s
Doouatsliegroon 4n colour, acd othior pyrozone has the rove
vivid Grecn colour of woglvivgeoulitos ophene 1o propente

Tho Llotito 3 gomorally wory cecosposed ard atroagly.
ploociyolo froa palo bLrosn to & darit caddyebyoun colours
Anothor plide JO1L03(1), s oimilar but both olides huve &
Qazls forrusinous culolitictementing matorial.

ourly all tho roc: Lypos Gcocribed in folr detuil abOVOs
buvo uot boon recomied in tho Horiosgl uros proviously, sod
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fooa tho deoopipticns of tho carbomntites, and somo of the
Culoarocun tuffe cogouintod with them, moat of which cocur on
tha oaotore nide of the voltsrno, cod most probubly on the
vorthora £innk as uwoll, 4t fo ovidont that Hoprloasl reprogonts
o Fathop wibauad type off surbonatite ccnplexs us At is
cxpozcd egnentinlly of caloaroous ¢joctunentae

e largs aren of curface calorote, has been forusd by
tho wsathering of the oapbonatito o slvits rooks, which
osour rwkinly oa tho eastors aide of ¢l volenaoe Tho tuflls
ard ugolomorats of tho soutdorn Cflani spyo sinilar, bLub
geasrally have rore inpurities, und ers £roquently stalned by
forruginous prrodustoe In tho gonth mapgnotite grains are
eapuolally common $n soms of tho dry rivey coursos. It s
gonsldorod that althisash this change of colour my well
roprosout o ALfferunt oerlen. of rook types, it could equally
&g w211l bo oxplaluod oo o fusotion of greator weathering, os
tho prevadling vitda aud radng ore feoa o soutberly divection
arl gloud cover on the bichor mlopes of tiw voloano s
Grectent on the acuthorn aide,

It 18 1ov proposed to exauine potrogrephlcelly sozo of
tho laprger rotk frugmeuts nsnootutod with the apgglomsratss ond
tulfe of Ferimnsl, Eany of theoo rogls aro identicel with
speoirwza collected froz tho othor allaling volocances 4n this
eret, Oldenyo LYzngzel, Legonil, wnd Shosbole, ond 4n nuch
oxgop wll) W deaopibed collootivolye
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Lopit froryants fovm Hevirngt tnefa urd sorlemoygtog

Goeg of tho ocusowvons rosir fpaguonts found Lo tho tulls
wed ogrlomesaton of fopliool epo Gepeplbod potogrephicslly
wder tho Lollouldng Loodingote '
de Iimep omcimopabylp vith tho meols of tho

G} Ao altercd parotiforoudersolos.
npable with tho otilo PR
8} ~udopltio tyoo.

L)} A Zoplellogennlubiaalts

o) mz «.xwma Coloriine

- u’@“’ﬂ with tha «

Q- Clareiry Qv

ﬁ.‘ ;:«"'rir , wv‘.

6) Folpiyrltlc colunitaeurtito typoe
U} 4 cnleanllesblotitowlioltito,.
0} Aphiibolitownleraoltcioite .
Ge 18 _pymorsctwstrhitboldte Spom Biectow 11V, Feploag)

1""&) e YAY \ WAL M jerTe I ng

" his Poci wos collooted from tho smnll BN called Eamata
m-;mxzeg ace £250 1, uod In thin cootlon J0700(5)
cousiota of largw, colourloss, anbsdrol Giroatey pltoring
along tholr erltotors amd caoiy, to o Lorsuiinove duab,
togothor GLLD solo vorg Qopll Liovn DLOLLALY, and a opagidorable
sosont of & nineral ulth o etoop €lsiy Lablt, rosondling
uedluptonito und ulvays cosodlated with forsuglnsw custe In
o egmall popt of tho oldde thers io sodio plaglooducd and quarhts
£ho soch hup tho aprossunce of ¢ conalderably nltercd
Gﬁvmbiférm~mlcs Ppxa tho boporond vhepn tho garnot 4o nob
tin polontte svorioty no Cyploal of tho younges volcunico, Lut
o golourloss topo &o thin pootlony often foumd Sn tho bascuent
sohitats bod oOloocUe
&. a) SLEepinto toung

”m 01ila SO0 (1) wes nsdo fon a ool ulso colleoted

23 the ocall DLl Pamotde  STe oiido chous O14n0epyroRsd,
£r0y ©0 palomsooy 1o colour axd ololutal broun hornblentos
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in woot captia nourly coaplotely pogortad, with o turied
porioater of ougnotitos  In tho gory forvuginous growd wace
uye omoll lotis of plegloosiane vith ixlofinite extinotion
prouably soedic andoalng op oligoclosoy saech oro 4o prosont.
This roolz closoly tooonblop ponw of tho oldor ardesitio
voloonlcae W0 gomoubal slodlopr ook fwagoats, JCOL0 apd
JC08I, wro collcoted fraa tho old orator hill culled Elootoy,
oD tm'oéuc‘nmu ef loriousls Doth eglidea coataln
0linopyrosorn pawmcx';»;#tap 8020 oliving, and bisultio
tzwablema: tho. aaz’iz Crowsd wasp contalos wuch magnetite,

8. numml mammm 14dinssito, aod o foir anound of
aocaaﬂ.z:-y cardosatd, vhillob erall luths of feldepar sre Lulnly
omrone 4 u@&th.'ti) of bot:h‘o‘. theso pools frugmants, 1s tbe
abundant casll ootakodra of porovollte, viaidlo uxder high
POSTL WW(“ Suports o found aivilay purovekite in
30183%, vbich oa emalysis Ly taf.rickuy, of the Colonlal
Geologlcal Gwwvays, Rissral Husourcos bDivision, Loxlon wus
fouad to contuln 60}‘ » Y10 wed BS iby0-e  Loups montiong thob
the aboanm oL, &wcm irdigutus thls porovslkite 1o pot
wiligite, smothor typs . ef perovaliite provioualy reported
froa this Gistriote o

spothor polot of interust io that tho pyrbxens phonooryste
a0 eerly aleays oursounded by ¢ boxier, rich in ore, but
goatalning plagioolesa lathy crd other nlnarals, whioh ave
ofton orlontated uith tholr long @xos pasalle)to the nide of
tho pyrosstw phenocrgate  Thio ouggusta Lzet the pyroxons,
d1d net ivoluds the grows waso wtorial ubllat grouwing, tub
BUo00Glad 1o pushlng L5 aelde wnd concontrating 1t-in tho
GHOYo wiligusl LANKY e
2. b)

cee B soooaiat olmiluy amm L5 that of JGILI0; the rook
??*?“-&awqgl,}ﬁgwa.&:m tho south flopk of Loricasl, and gontolos
DLy small ollvimy cryatals considerably ultered to
2dincattes . She rook 1s fLim grained.  Soww olinopyroxend

{1) Deuns to Cuest poreoso) cowmnioaticd.
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and cagootito aro prosont, situstod inm vory low blrofringent,
1€ cot incloplo, intoratitial outorial} which, Lo pludoa,
ohoug £0)Aapar luollep tulmning, bul olsoshore Lo comsidored
Lo Do noad protably mwopholine vith noro analoitn. RO wook
1 cllled to tho nopbollngerolabupsltss  LaCrosoopioslly, it
Lo dorls und cocpaoct, With wory amll voosioles, aooo bLoing
1nf11160 by ubite caloitlo materials Tho rool fragmoat ls
ovod tuo fnshes 4u longtdy and $a lurger than any afslonsruto
partlole provicusly desoilod, IS 1o cobsdded in a grey
colesneous ocront, with o varleby of othor roci frugwnts tnd
minerele,; oo of thoso Lolng a coall chip of grunltlceguolss.
8. ©) Apuibered dolerito

aduothor of thooo wore uauptul rool: fragrents, JO1B34
vag colleoted frem a qalcarecus talff in o layge dry rivey, on
the gouth flant: of Mopioanl, lagroscopically, tho rook
fvapnt la awfﬁdalemal, aod o grouwnd tasg Lo fice gralmed
aud darlr, ALL oose patchon of bluok ex¢, and other awsos of
Ytchter lath shuped matorlal, In thin scotlon gome of the
ploerals shou Conalderadblo Gececpositions Thore ore lavge
fraponts of ‘i wihibole ulth o brown bosder, and o pale
green corvo, 6gseciated with much oweque Custy in places
gronular pplictd &0 oocaon, Sooo pyrosond oxd apatite ape
prosente  In L0 ground mugg, thero in wuch puloesreon to
bzwa Libooug ehlorita, ot tiseos ehodling wltra-bluwe
birefringont coloure, chich Lo agpoctated with anothey
lactyoplo, bigh Dot pinozal,  posenbling chlorites In
oxiinapy 14oht thero oro Jotho of foldopew, vhich uder
polirined Mcht, ore vory oltored usd albitised, scio of
theoo ghon tracos of ophltioc toxtuto. |

Zho roci 1s thoughtto poeoublo oo wltored dolerite, whare
the pyroxoce has boon rnostly coaverted £o amphibole. At
omotine; this ool tuy Bave roscchlod nom of tho oldes
DRtTUaLves, 68 no dolorito dgiwo o o1lls vore notlced in the

Bagemvat 1n-this ra5icne
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J¢ @) Popohpivio rolophfowustito tvne |

4 ppecimon JOO0Y collootied €roa ¢ho pldpe on the southe
cuot oldo of Norluaod, oliono wndep tho Olerogeops, commoa
porphiyritlo, ibedral, sather decoopoacd asphsling orystals,
acoocisted with arean of gronulap calclto, #oorly opugque
oalunlte « ot tinco oncloslog ooull falog of frosh
aegiriro=auzitos. Al oo cubodded in o very decocpooed
caleargous and forruginous grond wéau. uith a 1litile
walturdd opholiog, wad ooall Pagned cepirlmgeauplitess 0
2002 1o oonnldoercd to be wa alterud porphyritle wwlanitece
urtite, simllor ¢x0plog of which wiw dousldsped latop amongot
cm»wm'co*m ¢utuslve Lypos, but tima“mmr«alw tord

o Do word tolancoratic.
Se b) prolunitoeblotitoeiqolite

& 01240 10b01l0d JOUIS(L) Loo coco points in ocuuon WALL
tho cbove, but Lo uob go dsoonpoovds I cocslists of lorge
nephelineds, oboulng olons of sitoratlon wlony oracits end
foperfect oloavase plonos, and sbundont dorbebroun, somotives
sutedrel wolanite, wkioh 4g nveriebly usccclated with
ploochratc olive brovu. to palosbrown hiotito, snd colourluas
diopaidce Shoro iy 'cm‘ dargorped; to Yrova bﬁo&wn i Sy 1614
of purovekite, ochoulns vopry S tulnaing uwdor polaplecd

chats cagkstite Lo alno prosonby wrd 29 ponorally surroundcd

by pormotss G102t 40 callcd a tolanitoebiotitee

Liolite, ond 1iLn J0UOT7 Lo prodatioes) todurds Lho urtitce

Lijolitcerglioiptte type of rwpholinitons Lo Lo deserited

later.

Je 0)
Tho pooiz JO0I5 vue 00llootod £33 4 point obout half

woy vy tho 2330 ou tho goullieoupt £luni of torimaol,

- Uneppgooplcslly 1t £c; oich 4n nios aud Lo considesrudbly

shosreds In iy geotlon thoro are elud sipus of shosring

%momily eoraizd tho purgiog off tho lario, frogruutery,

plooclaoso, i htebpoum horablozdos  Rolativoly cocmon in

tho glide us. o wholo, vhich 1o licking in mios, orc saall




S
lathy of pyroxane, probably diopalde, ausoslated with
Cluators of pule groon dlopside fruguontpes Thoro ape
paveoral pociots of grunalsy nepholivs, with uom orthoolune
shodng Pare ool sbud tuinnluge

o roci: 4o 02226d 6o ozphiibolewaleraeltololts and
i on uauotal Lypo pesdatiosal to tho wolonepholinitoo,

¥

620510 - ampniboleerich poolt faucont JA610, was collectod
£rom tho calcarcous tull making wy the voldanic oritorhill
callod Klaotoys xa the hand spoolnon 1t 19 0 vun.v dark
openstextured ook, Tather £riablo, wud coosists nf.’ nassen
of amill blaclkk orphlbolo, with o 1ittle 1lizht coloured
calcarpous mtorinl infilling sorw of tho cavitiea. Tho grey
wouthored surface Lo both forrupinous and Coloorecias
ticrosoonlcally, thoe rock Lo neon to conolst almost entirely
of ruphlbolo, prrotne, OpAGLO 000, ukd relatively mr@
intergtitind colourless misoralas Tho uophibole is probably
ity to Jamgor dowi: modulos of szphibols colleoted £rea
54 gone oueamm tuff csf which mm? Geserided bolow is ao
GROOI 0 - 'ﬁw ﬂnwpwwm of 30616 bes en extinction
ongle & U of froa 859 to 0% 14 Lo ‘pale green in colomr, and
soco flales chow csolllatory celowy £onitgs 10 ore im
‘tagatito, 2 oocurs abwidantly op o darl border oa tho edges
;f both tho cxphilbole ard pyvomorde Intoratitially, oalolte
L0 tho oot eorion colcurwua\ mw'ml, sl with coeolito and
aomo mopholine is caly aocossory in owmount. Tie cephibole
onclomon the pyrosomm, wd fo thovefore constdered to bo of
latos erigine |

4 oboiateal analyois oith poxd and o modo) aoalyels ure
glven toloule |
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TARLE 10, 18

Chemical analysis of J3818 nvrozxonc-arrhibolite

JO010 1. 2, HORM 30616
aiog O3 43,53 85,27 Quarts  1.20
AlpOz 8.58 724 2,00 Orthooluse G,18
YeaOz 8405 11,10 12,30 Albito 18,80
Fol ¥ 7442 B0 5453 Anorthite 10.29
U0 11444 1151 18435 55aT
Ca0 12,92 10,10 17.60 Dionsldasa .
Hapl 2483 2,80  1.42 ops3 2.9
Kgd 08 1,39 1.88 €a03103 82429
HoOv 1,00 1,34 +GO _Eg0310g 10
HaoOw - o46. 43 . <08 Hypersthone 2.30
T80, V.05 1,90  9.06 lagnetito  3.94
Pa0g 204 Tt <30 lhematite 5H.44
Béno N{w ?ﬁ. ém Ilmonlte 1.54
08 » R | o
. .+100415 100,21 fgs %{02. plus Hg0 165
q ) - : .% Bﬂo 99 .75
100,17 :

JG318 OC.I.F.W. olupaificationt= IV (1), 2 {1), 1. 3.
orand 1 »
Analyst Wl.ll.lordaman,. anlbcrg e

Riggll valuoss “8i 76,765 al 0.04; £ 07.76; © 26.903
all: 5,505 1o 430293 u3 5983 qz -46.29

_ocompogition JCO18, Five traversan on two different slides
S1ide number . . - JGOLB (1) J6o18(2)
‘7 "Range ' Avera n - nge ond Avora
: - P ange average ngégabgt;ﬁa allcons

Calodte - U = AFBTBT 0,00 = 088 L85 000 = 405  1a
Horpblonde £0.00 ~ 78493 63,16 10,38 = 60416 5075 19,52 = 75,93 5649G |
Zeolito 0s00-@ 2,60 "1o40 "~ .33« 3,38 1,60 0,00 = S50 1452 |
Opaqus ora 150 = 17,50 8,35 14,24 = 41,30 2£.083 1,58 » 41.50 10,59 |
Pyroxons  14.24 « 46,45 5,09  7.00 = 19,71  19.71 7.89 - B2.91 £2.7G
liopteling tr tr tr = 2,67 1439 0,00 » B.07 . o060
Apatite SR o\ tr 0,00 = ,18 204 0,00 = L1B . ,L0D

” 09,94 100,15 §9,95

Sl B |

Asgirino~auglite - 54

Orthopyroxene 5 v .

Hornblendc. 0l -

‘Blotite - 2l ,

Oresg | - 10 |

Perovakito - 14 A : !

Apatito - 1

toldspay L’ tr |

Plagiocolase - -

'1s  Davainito, lear Loch Den Davain, Scotland. Analyst:
- ... not astated, ﬁ“igllie end Scotts. Gool, Mage Vol.X
1003 ppe 400505,  Caloculated mode by Troger,
.. 9pezlello Potrographie, XUS.
2+ Debedourite, Bragile. 2rozsr anslyat,

Troger,
Jpexielle .- Yatrographic Z79,
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o uualyacs $ilvea wbovo for cooparliaoas purposes with
the pyroxennesiplibolite JAO10, ure clagsified by
Johannsontld g perbnttos) tho devalatlto beloasing to a
perknite group uith leuss than 05 oodal o2od, ard the
bobodourito Co o group with mocw pyrozons axd ores 120
lattor 4z oo of the blotiteeDouriny pyrosonites which are
conoldared in gvoster detsll laters Iho davainlte coaslets
casaabmuﬁr’"}iﬁ Yopoun Bo"nbmnﬂé“ wiich 1g poraworphlo
afton pgﬂmm, tha. tot'.a:l nmms of othor winoials such us
Lygc‘z'amw u:xl f.‘mwpav bﬁlng aanlls i{lacrosooploully this
roolz’ s mwﬂur and ap,:&.m to & coipoand of coaleblacls
cryotals of horablosds ubieh, in thin scotlon, obow darkebroun
to Lghtey0llou plocubvolom, uwd the bornbleade pencyslly
hag cordo of dlalluge, tegended by Yyllie and scotel®) s
the orlginal tinoral froa vhioh tho bormblende was foroeds
o onalyals of JGOLO rogecmbles that of JG1E04 o blotitoe
wrmnibe Bow table 15 , bat JOOO contaling much leas Cudf
J3018 1& mz-wm).; nllied to thoso wilzue~baglc yocks.

Mo&‘mﬂu to tm calnmawa oo of this pyrosopde
n::p.slbonm u:a nanu mwmln e ooro than kalf as abundant
co tho fomlcs, uboretas Lo tho wotuil molisl onalysis the
fontons Gofinltoly prodominate vnd tho total licht colouped |
- mdneyalo ov0 Couotnlly leap than Bae  Pras the nodal snalysis,
emphibole predoninaton, apd tho roos is tlerofore called o
pyroxoco=aplitbolitos An wmaual fouture shoun io the
chentwal tralysis o tho wather bigh fipure for T0g » 7,035,
thin muat bo eccounted for 4n o, uhen 01l the T10; ves
cotually weod Co valw normstive floealta » or 2n the copbibols
and pyroRer .

In thio coawellon, the cbonlonl unilyola of JOBLY, o
fragment of horsblerds froa the pux tulf of Bisotey, s
1astruotive, ard L0 gusted in full Lolods  The snalyals sLove

- o———

(L) Jobannsen Ge. A aauwﬁp*wu potrography of the ipooousd
TOsi3e Vole IV ppa 430 und 463,

(8) - Cyillo BeSelie end Sooth be Tho plutenio rovks of
. Gapabal Lille - Gouls HaZe Xe 1010r04oD « 50O




w i w

04000 204, 0a1ocet 1 quotop cicht orarplea of horadlerde
wuith more than 45 TL0; ot leaot thoeo of thoao cume freo
tulfe, tvo of uhich uwrod doperided as Losultio tulfa

”ﬁ»’xﬁhf*l "‘, n, ]ﬁ
367 | to. TER: 1063
mog | GleGd | G000 40,10 42406
A1,5. 1001 0460 10,00 14469
o508 11.03 0,08 | 7461 10404
el 002 | S0 0400 0457
Lgo R TN/ A Y D74 12450
outs 11,00 | 12.16 10469 13400
1800 Ted 2s0% Y10 1450
Ry 1,66 | 0,03 | 1,60 | 1%
el B 0w 0400 -
% Oﬁ 3-93 0.@'7 é“‘éﬁ 400
I:gga to - QG -
Bl 13 0ell 018 -
GOB - L L [
%" ©o- 0488 0#31 -
530 o 0,10 - -
1G0.01 | 90,00 | 101.01 | 100.40
" Axalyst of J00I7 R.0Wobortay Hadosy PuleLeCe

Toel %»Ombmma 1a o tulf, tonto Uoaso, Linosd.
.k lc.ﬂ "56.“&21% in &mmw Pows, Horsaye
Tioe3 Torablepde &n bagalt &.fx?, cm,‘;wrm
SN SRS ,vmlhmr@“’ B SPR

Froo the analyoos 44 «1ll Le eocn that JOULY ia resurkibly
vich in LSO 6ud poon In Fulds v optlecal propurtics of this
horablonde Buvo not boou fully lavestipsted tub 4t cun bo
Provislonally stated that the muxiap extinotion srngle of the
cphibole fs ZAC 129, Z 10 dapiz brown,asd X snd ¥ lighter
browa In colours 2V 48 about U4%  Witbout wny further
informatlon ot t9ie stugo, the auphibole would appeuy to DO
& eebor of the ratber largd oomoon borablende groud, wiere
TL way proxy Lo Fo¥, ra'™, o Al, tto,

o hnothier sootvbat pinilor Juxge, ofeocted blook of
wphibvele JGO71, vas pleked wp 1u tie grey tulf, whilst
desoending the western flank of Oldonyo L'ngals Maoroscop=
ically thio opeoimn iy arbor, aud LIuok rather than dapk

(1) Iadingco OeVe Doolt Minoralss Uiloy 101Y pedS3.
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» Me
Lroun in coloure Prolinlnury optical investigotion chous
tho oxtinotiea cnzis 2AC0 varlos totwoen 11° amd 16%, amd

8V votweon 4340 to 4875° vy Mwm LoopuIeIents in oninayy

ur*‘zb, pnd betusen 449 to 6& in godiwa Licht. X

It 10 intorssting to nots that ejectod frapronta cﬁ“%»/
hoz'nbmnnw aro comon o both tho volcansds of Lerlumssl mxfl
Oldonye Llingal, sl this olmilarity wuSomtically lesds
to the noxt division of rock bypes emiaem@ of zfoclm thich
are 0omron to Loth o&fftahca_a veleandige -

'iié‘;:bloé‘l: ol' blool: rool JG1854 wag ploled up, pot in oity,
i o dry rivor course on tho southoust Llenl of Herimasl,
o 10 @ typlonl dncluaion ¢n tho dsrivrecolourcd oaloureots
tulfa cm to this olde of thoe mountains Yacrosooploally,
JG1064 1o fine gratued, bouvy amd bDlnoly btud lighter coloured
on the weatiorod aw‘euoes oo tho froch surfaco 1t 4
oxtreraly £21ubls dwe ¢o tho high Liotite contonte Undor
tho mamm. 11: uomuhu ainoot ammmuy of olivinos
gmmn mgﬁvme-diopame s @amml&y mwwmeumu with
alishbly a“aer i‘lak&a of very pmoehmw blotite, ubich
vavy froa straw colour to olive Drome  Szall grasules of
mc;astiw 630 alng procont ord omall guintities of an Aantorotial
mzmml osenblizg orthoclese ansd nopholins. ALl tho
einoralo 46 rocarinbly foeshs  Using fexerslon liquids and
o loftoeJolly mt‘mctmewﬁ. the Uy of tho biotite was found

:t«c'ba 1402,

A c;.cmioal nmlgalu of thig weck vith norm, llgsll

valigp and a nodad amlysla 629 flven DOYog in table Hoee
fegending tho nolo, tho. gor0 apm.ww orror which wag mentioned

14 roferonso to the porkattos ubo?a,‘ wap ogaln noted, that 1a,

a the model cnolysis the palics ere much lowor then tho
eotinated valto for salles 1o the nogms



w 78 =

Aralyst of JOMES4 V. Mordonan.

A Dlotite=plratonlte vocurping o voloonlo @ dootucnts of
Vosuvipus, omulyuis by Dittiang, Jnhameag, vosoriptivoe
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Pyeomonlics cnllysln no, 83 from A1n%, analyst Rl.01ix.

vl BOSua 0 s1alint diotrict of AInd De GO

avorae of tho dpon H1ll pyrozsuite «a votluated fros the
proportions of the typag presont 1n tho tuos by bedlloraon,

Uu3e0001s IVGYe  YRofogalonal Fapor 107 wi,

Dlotite=pyroxenlta, Buﬁmbma& Anadzot EePtoruoods Total

1noludes Cul®yOd, T0lrog un

faruosle o potrology of

tho volcanio arva of Lufuudlere, Ucols Surve Ugunda.

Lonols 1L PLa3e P430.

Dlotltg~pyraxonita, Katus opator, Toroeinilols #1eld, Uganlue

analdyol HeVellapuonis 100s OLlL s DeiDa

ivs (1), 24(8), 1 (3], B pudova,

U121t voluspse ol Q5,075 ol D403 & G3eL0F © 80215 ollz B.003

L o045 3 o) g8 » S0WI0,
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FORIt of 331854
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lindal Cemoonition

JA1004 = fagults of Foupr Travoracn On One Thin Soetion

Fyroxend

Dlotite

Oro L
Orthoclage
Leptoding - ¢
Oluss
Tituno‘aagnatita
Caloite

t:olanite

apatito

rypito

Albito ‘ .
swem’ Lo I B
Olivize

Porovalkite

Vapnobite
Noenlto
Carbonato (primary

JO1204%
Kange -

23,74 = 74,90
- Qe00 = 48,70
D78 » £2,20
0,00 w 1304405
' 0,03 - 7&2‘& )

loed 20«8
hYorLro

B5Gs50 plus 60 8040
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J&mmwnu’ dooeriban tho bmmmmwmmw froa
Veouviug an tho only »odiz Lound in blo Luxmlly 4111,
mermcaps.cam;«;, tho roolt Lrom Veguvliug bas beon dogerited
eg o guog-bluclt rocls with phanooryats of blotite € oms in
diuzoters In £ive of tho six Gnalyucs guoted abuve,ipd
exogcda agl, o revorual of tio gonoral condition noted in
Bll the othwr woclkt smiyses from this used although this
uppeurs to be a Lfouture of thooe ultrawluslo rooks. Also
tho Yoptmsal rock: contatos loss £10y tut covo Pgdg when
capored with the three olkor pyrozonite typee. These polnte
g;ydsyégugfpt:&fagaln‘;; &8 Lu nowo of tho ofhoer sualyses alrowdy
eontioned, tho 7105 content huao beon notlceably hich.

A plollap pool wus collected ao an &jocted blook
(3G1274) feny the proy cal on tho euwsailt of 0ldonyo LVEngal,
Uloroscopioally the glide JOIL74(4) consists omsontislly of
rathor frofmontary oliuo-pyroscne, condrally aluost colourless
ut ssztb pa:w giecn patohcs shich is intorlocled uith
ﬂmzxixs.ﬁ:p buss rather fragmont uxy blotito. Forovsiite,

shoilug bmmin&%m Az tinaing wader polarloed light is
oomon, but‘. is mmly auhodml, whxut magaotite 1s mwomm.
In tho tbm a@otigm, the 1ipght calofc;:fad uineyals ore
conaploucusly abaont, ulthouzh apatits was noted intoratite
1ally in B0 plucoses & fontwo of to olide s the
relatively Javge wmount of perovalkiite presont, and the 240
contoent tuat 4n this vase W earmiaax'ubly Bilgher chich,
BATDIPE vith J01854, eppesrs to be wore in loopliag uith tm
otkar rooks ‘cmlyacd $ron the Qliosyo LYEnzal dlatelot,

*:.’103 fg partioulsaply bigh 4180 in th tzo rooke from
Dufesbire reglon quated above, thore blotiteepyroxonites wro
gc}mmn,na cjacted Licoks, o !uomaz.om,m osertain luvadg,

e T
e

T R S

(1) Jobauawen &y & coscrlptive potrosraphy VoleIV paédle




- It 23 caly to W expootod that on actlve wvoleone such

as 0Mdonyo L'ingal, thoe mountaln of God to the local Easai,
should bave beea Imown fron the ecrlieat days of Furopoan
explovation, and , accoriing to Rickerall} 1t 15 montiosa
61 000 of thy £irot mps wads of Kast 4Afwies, the locbasa
Ulaalon Hap of 1650

In 1686/8 ﬁﬁ;al&‘.&mcm”‘m pegaod throuch the cren, and
owbsoquently 0.tz ¢ 4 2006, publickod petrograplito
Cemcri~ptionn of tho wooly collcoted oa this oxpodltions
(e appecra to Wo tho flvat guolegical work on this aron,

In 1033 tho Rov, Ctarlos Cewl®) puvishos a wap
shoulng tho ootimtud positics of Oldooyo L'Sugal, whieh wag
( nppamntly reur or on 020 of the gleve routea,

 Lursag’ t.%.ae Xt dueade, thovre wore poveral Gerien
axpoditions to’ t;hu part of Afpica, cod tho rocks collected on
Boze ‘of those Oxpeditions were nubeoquGntly Gescribed by
petrologiata, - For Lnetasoe in 1608/03 0.Deuneant®) go110ated
fooloztoal speodmers, later deacribed by Leakl®), gimtieriy,
1 1000/07 Tretow Bokod1ent?) gon 15 the medgibowrhood of
Olouyo LYinzal, uosoopancd by o peoloslst Kalser, who

e e —e—- .

m Riohapd a'g « Voloaaologlosl Obscrwationn in ﬂust APDICO =
Oldenyo Liinmie L0 1040=01 czuption, JourlE.sfricen

Lat, Higls 500s Vols XVI Liosd & 5 (71 & 78) pp.00e100.

(2 ) Flaonor Gehe Bepdoht Helee 4o Mivalland 1082/83. fithe
4 Wﬁéﬂ‘h Coge Iumburse Ppe GOUT,

(3) Qs Uaterguchung d&r von DiaQadoFigohioy mwlﬂm .
Goateline Qoo fhkpsllande Lilth, GCooor. Goge RTDUPrZe 100803,
8nd Stuttgaliels 1o (HadeDelle) IVe 1630 P «FT5w09 6

(4} liew fove Churlos Lifo, Gendorioss and Labouu in toad

102, Lonioa 1880. -
(8) Mc. Dureh Maseiland sur DLlGuello. Bopiin 10604

360
(@) ?25& I!.’ Voo Coptolne ous Doutachinatufrikas sug Daugsnn
Lupon Mesulland gur Biluwmlies Borlin 1804 pp.dded,
{7) gmggﬁ i mwaw ml-aawmmuimdimou wucym
J LA

LR
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rofurred to Oldonyo LYEnzal ce Luonlo lgnit Hunsld K.u’
dopopribed rocla from this cxpodition in 101s  Aleo in
1{00, von Trothal8) uslng comsle ag trangport unicmals,
passed by “uwunt Dpad®,

Aftoy tho turd of the century, Prof,0.Unligldds S0)
Profe Fedoogent®) na 1atberdy Reat 1.46) mado voluwable
epltbon coatpibubions to tho lmouledgo of the 01ienyo
LYagat dlatolot.  Too Lo particwler Gegoribod the voloans
3n gom dotall,

Tho firas Vorld Uer guspondod further explorations to
aoce Vé\ziéé;itii ;’diﬁﬁwﬁl ﬁbblo!lw’ publistiod bis valuable acoocount

2 the 1017 couption of 0ldoayo L'Engal, énd lotor Reok Me47)(8)(0)

wpoto throo woro papoba concoradng Oldonyo LWnpet, tho last
o0 Asted 1024, |

In 1033 Erdmanosdorffop 0.1.(10) stressed the apparent
iwovt:moe of vollustonlte fn tho rocks froa the 0ldeayo
L'Laaai. :vole%ﬁéf aad £inolly 4n 10804, an oruptioa of the
voloano was fultheully vocorded by Hichard Jo7+(M witn soce

L e e

NN "

(2) Eunsll Be Lol potvogds Ausbeuto d.Sohollorachon Kxpod
In 2equate:Crika, Vieziols Latucorac, Goscllaohatt 1n
zw.. »

() Trotha voue oine Dopolsuns von Doutschedatalrilia, Darlin

1607
{8a) Wblig Cs Bw‘sai;emmm cposse Oatafelkunische Craben
Bulschon ucad (utvonedon) und lous ya tuerl (Maoyspaedee )
Ouonre 204Ge Vole 18 1007.
() Wilig C» Dia ogtafplicaniseho Druchstufe. titte aus don
Doutaclon Schutmebiotens Loprlia 2000, ,(
{8) ooy Pe Doo Sochland dop Riosontrater und dle umliogordan
Hoohlwder Loutachedptalrdlaa 1006/07 Expeattion « Lithe
tug con doutachen Sobutyebloteons  Borlin 1001,
{8) neool i, Yulkanologe Decbocht cn dor Doutasiwdatafprilmniaciicn
Littellundslabinelotochrs £o Vullzon 1014 pp 70«80,
(8) lobloy CsJe 20104 A Unloamlo Eruptlon An Leafricas
Journe Leafvloun Late Hints 200 Vi
{7) Reoz He aod Schulse O 1001 Fin Doitrag sue Kenntolo deo
Darog usld Coo Juagaton Veranderungoen dea L'Enzaleynllsico
SR 1 ngg&%i Deutaclis Oatoferilio. Soltochr.f, Vullionol O
, e wide . ‘
(8) ook He Ubor dop suabrudh des 0idacyo LVEngal in coutsohe
o Ogtofeiiks 4o Jobea 1017 Dorle Zoitachre £ Vulltanel Te

(0) Toawfl.” 1024 Lingot D1lders Dowle Zeltechre £evulicacol
Oo. ppYTOE, S

(10) Epduacnsiorffop .M. 1035 Ubor wolluatoniturtit und dis
Fatatebungomeiocn von Alkulipeatolnes itk bop. [eidolbexpop

oy AltkGe Vioge }mmn RHUNTY miw () WQ]-‘%‘ ‘ o,

AL) Richord Yo7 Voloacologiecl Obgervatliods 1o Eagt africa =
Oldonyo &’ﬁm.p Jours Lealplican liate Mlate 800« VOl eXVIs
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Ag fur o ocen DO aadorlained, no otlwe obeervations
Woro tnde on tho Lolhsviour of The volodno, uatii 4t wes olintwd -
in 1049 by vreousch and teo othor Suropetng, «d in 1050 wnd
1001 by tho upltar,

Froa tho abovo storney, whilch covers the wain soutritutions
ooiocTed wicth geologloal petters urltten about this aren, it
Will b appacofatod that adthoush Sdividual pesterogeephicul
doosonriplions wyo fulyly comnon and thoroul, see eepoclslly
00 6ad nosonbusa®) aetre atyatipraphy hed been done,
and the only geologloal mups, resuliing Lo those studies ore '
neeful but extreemly aporoRinito,

It is to b regroticd that wore ofton than not, tho exaot
100a34tios of opeoizons arg wlnown, altboush 4o & virtually
unncpped countey, this 4a only to be oxpeoteds

Defora donoriblug the opooltong colicoted in 1950 ami 'Ol
o briel survoy uill Lo made of the younoor oxtrusives |
identiflod by socw of e Corran workors wotionod abave,

a) - OMoaye Lol - » |

- 5 In 1068e83 Lucge gave lengthy desoriptions of nopbolinites,

togethor with some moerslogy of tho mlneral coastituente, und

18 olao descriled foldspurwbagalt, wogivivescndesite,

phonolitiG=thoralite and beoalty althouch aose of theae ey

well helong Lo tlo older extrualve sovices ‘

Lo In 300G/ tungld deacribed Kolserto opeolmen Los3l ce a

nepbolivs=phionolite, wnd his gpeotoon ToeSY og o nopbelinge
pheito with noplwlinito. | |

In 1007 Thlig roporta of Oldosyo L'ingul, that nepholinite
uith pather lnrpe aopholirg plenocorysts 4s the deainant lave,
“bub ovecrs to cooud only oa the mar‘ thisd portion of the |
mountaln, Composcd olaenkore of tuffa} 10 noted the white
solaegalta on tho Uppor surfaee of the voloanos

W

MBS RSP SST S— -

(i) dugae 0 -Untorsuctuns dop von Dreelligcher :
gacmel tes Gestolne des lnpallonds Hitt.Ceopr.tes
Ha v 10083 nod Stuttss Had s &40 ‘ﬁ:l&goﬂo} V1680,

Hanburg
PS’OWWQ
(2) FRoseudbusch Il, 1000, Llkroskopisohe Fhyslosropble ¢toe

A
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In 1014 ftieolz Qeacritod in dotalld hils cooent of tho

“voloano, and noted tho YOovils noedlo o thin coad on the

nopthorn erater rim, aboufiOesd n ubove the crator floor,
thich koo altco Loon dlowa cway by subsogquant ocruptions.
Boolk statos that tho volocno is on ash 00d, 08 lava flows
were not notode Ko states that tho potrolosical exarination
of the oollsotod mnterials bod atild to Le cerried oute

The 1917 eruptlon of Oldonyo LY ngai was recorded by
Hobloy in 10103 4t was loralded by tha occaasional appecronce
of stoun oloudsy e voloans crupbed Cron Jomuary unatil
June, au.l lava riws wore noted topetior vuith much grey sshe

Provicusly in 1900 Lesonbusch contioss nopholinite und
nostal nepholinits with o glaps buse from 0ldeayo L'Engaly
ard trogzert?) 1n 1021 Goscwibes on 250lite fron 0ldenyo
LYinsate |

Gote yoora laton n 1905, frdmsusdorffer soted the
optical properties of gsomw of the miserals in the rools he
desarided, whioh included syonite, aud nophelins=syenite,
acd ‘nm 130litowurtita sorles, Lo inoluded one of Mugoe's
men. Be Miww& u row wralysls of o sollugptonite=
140lite fron tho novth fost of oMouye LiSagil, and & modal
apalysts of o wollaatonitoeurtite, both of shich are glven in
tho table bolow, aud oroe goupared vith tuwo similar rook
analyses, 05¢ £ron Kopdsasle -

e

R SOSRES T -~ _— -

{1} Drogger TeUe Uio Drupbivcoatelics bes Kristisntageboites
(I"J 19213 9&%.
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e e Ve 4o
$i0n S0 .80 43604 A7 83 40630
105 1,00 003 Ued 0,29
Alnly 15470 156,04 70 Gel7
Dogdy 8400 G4l 049 1452
Q0 Beld 8470 Osd 1.04
Lad . . - 0,00
1) 8,00 .19 - 300
Cad 106,00 30033 £540 86400
a0 - - - 0. 08
Hapd 750 7401 Sa7 0459
Fn Je09 by JRuie b A% j RN
Uﬁo 0 .9‘3 0 a% 0 05 O Q%
ctsg - 0s04 - 0401
I’Q‘ 73 3080 049 - 0.1}
e 00400 200,42 004 10%.42
D . 8oV - - -
4zdle Ly Lyos - Turiod
ol TGl £330 U740 040
ol m o £0e0 DeD By
Al 23,0 21,9 1.4 10,1
s ] % o0 a8 720 704
ollz 170 6.0 Oed 8406
i Q42 # PR3 0.0 0460
L3 020 0400 - 007
Lopholiig 40,70 136 T80 2340 -
PFTORLI: e 30,00 £3.1 - -
E‘““w G pHES B47 - -
| Yeddastoulte | . - 058 73.1 -
Titonite 0600 - - -
Porovaiiite - - dal -
flepnotite "0 1% - -
Lpatite 776 3.1 - -
Kaliapat - 1.9 - -

e

130180 froa g'gvirggat. reportod Ly Finocldh.

=4 301880
tiollastontty, from north foot of Olconyo Lingut,
fron tle Popaien SUMUeTe

Gollsptoaltesurtito, teo sumall a pisce fo ghemiond
analyalous o9 figurcs uro derived froo o madal
amalsolo of tho constitusnbe, Duokoalny tho roplaldico
£o0a 10 copiwlinesyonlitea, the wollostonlto Lrod
pnalyois of wully el porovatlte foom anslyslo of
Juued e ngqi&uonm;

L eool: nosy the volloastosttoesurtito, on Yerdomorphlo®
wolinntonlta=10usit0epysrosers Pooks f'rm Fonto Somsie

A
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trduuongdorffor vlgo rontioas nuorous ivgnents of tasecont
rock dn the tulf of Oldonyo LYingcale o goes o to doooribe
at pamn leagth wopbiclinitos Yeonm Cho QMOQ us o wholel ooo
typa with offinition tovurds tho Ljolitewnolteoliciteo sories,
end tho potond typo wmore ke tho nopholino-tephritos und
basalta, and eliliteebapalin,.

todmos usd Mawond(}), para. 114, maation Oldonyo
LYngal 4o nome cotally quating £ren Dramucsdorffer they
point oub thot beslies nopholinitcs und phonolites, found

" aoouzelt the Meabaa blocis of gnolgsos taod arphibolites of

the: nmmcry rock trove buve alao Looa socomiaed Llooks oi"

tho fbllﬂ“tng pavpecti L

Dlotite~hiornblondito, houmblondite, opplnito, quartgeblotito=
dlorito. Oliving~blotitowpyroxenito, shonkinite, alkallesyenitos
miteigito, 1jolite, malignites tollastonitewspatitee

pyroxcnite,. vollastonlte=ijolite,

rinally, tiehordilno otudled tho 1940-61 crupticn
dosoribed tis tuffe und rocks collected, sud two now enalyses
of mpmnmm- Were made, LY cod 111 which aro guoted in tte
tuble bolw- fam‘l?m of & brosn Pouder and & wbite gt
olleoted {roa Olmo L'»zmz. sre £lyen usder the section on
Labo flatroms 920 tublo Doe 27

(1) Holmes A & Harwood H.F. 1937 The volcanic area of
Bufumbira, Geol. Surv. of Uganda. Memoir IIL.

(2) Richard Jod Volcanological Observations in East Africa.
Oldonyo L'Engai. Journ.E.African Nat. Hist Soc. Vol.

XVI.
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In 1007 hllg voted tho alffvront fora of this wountain
cocpared pith thy othor yownger voloanodoy end both he tnd
Jooger at £irad thoucht it wus compoaod off basorwnt op
sedimsntary roakse-  Subsanucatly thoy tolleved the rather
mmuu Loz vas Py +oLadly dwe Lo fuulting tut Uhlig later
gave the Lopresalon that ke vegnrded 'M; ag formwd hy fiavhre
omptions iy mpnsunitea vere polleoted, whioh were
found to bo closwly rolated to thoaeot’ Shombole and Oldonyo
Li:nsale T an gratoful Lo HreT.0cans wko polnted out to we
that 1n the ridale of Crdzser's pomolr, D240 to be exact,
o Tock Iroti'liosonil i mentlomd in whtch posaible pyrochlore
a2 boen 14ontifiods  In tho sumo wopk p.98E, under the
cuaptex on cruptive rogls with primu'y ealeite, DrBgger valls
tho podiz plnsite, and compures iv m.tn sinilor tmm from the
mn dlatrict, | '
" Dosenbuseh in 1908 notea pLl4Sy, a hephslinite with
304011t frem thia mountaln, end on p.l4s4, 8 novmal Lype
xmphen:u.te nouentm r:-m 1100 m.
o) Zhowdole™ SR :

7 Under "maaao l@m“ *pba’aibir’weim ﬁiix-o,‘ a river
eutorins lale Latron to the woat of Shoubole, Hunsli in
1006/7 desoribod phonoliticetrachyton, trachytes, melaphyre,
olivinc=polophyre ent cbsldion » ¢ glassy alkalipe truchyte,
all of which woro mogt probably collected from over the
Vordopr fn Donyd, and eppear to bo pofirred to the older
éxt?ﬁdzwa 4 the prosent olaspificsilon.

' In 1097 thlig, roted nephslinttes, aimilar to those of
Olicayo LYnpas, and atronses o polnt which has been borno &n
pind thoushout thls thosla (twcnalated) Ysimilerity in
voldantc rociss 1u cortalnly no proof of coaterporaneity
Unlis was usdoolded about Shocbole ever baving bad a cratuz's
Roseabmach, fu 1000, oa P«OI7 doacrllea from tho LE end of
Luke Natroay o trachiyte with cavbocato, ond on Peldds, to the
e of Lakm Lutron, a nephelinite with xeollte and oalcitos



« Do
poth spoclmuy cuat bavo cown {eow vory noayr to Shocliolo,
and ray vell have orlginated froa that pountetu. \

In 1000 Emlsannsdorlicr dosnriben o 200k firon thia
looaldty uslor tho $Jolitoeupiito huaddngs
a) -

In 1004, Leak dosoribad a godziitetrachyte feon tho

Lobe oteon upoa, Soma pociis ¢olisoted Ly Lalgor, wero
Cogooribod by mu 1a 1090/07, va coalng £rom the river
Pgalng, co tie woot sido of Lake Batrony tho rocke nuwbercd
0337 crv 4n tho Delephyro ¥aco, LOW3L L0 oL 0livinebagalt,
35 [} ptlcrs.w-gm'@bm‘; a2d Tios 30 o Lansite From ldulaloni,
to the DI of Lalio Latroa, I tontlong o phonoliteund o
nepholinitos luny of s oabove pools Lypes, uppeusy to foll
into tlo paugont oldoy grbrusive cloasifisation.

5008 years latey in 1000 Rosconbuach Gigopibed o
pantollopita«tachyto foon tho H7 of ioly Latroa, and Lyon
Ladazaly o lnri.,a crator to i south of foplnasl, u blooik of
mpholmu:e Leon o tulf collgotad v;; mmv aod Juugor on tie
octo v:hx:m Lma..tzca. |

Vew m».r wam me» m 105, mmmwwffw. wilcr the
£ooo pyroncntlo froa o yulnod cratsy oa the 87 cornsr of
Laka Gatross A Diotiboepopidotito frost an ool crator betwovn
torimal el 0glal, and two inciuslong 4o neplelinlte; ow
a horoblondoesabrre fpoa tho 68 cowen of Lulio tiotron, aud |
tho othor, an cophibolito, frea thoe 87 copner of lale Hatron.
Ha glvas gomoral doaseipticos of Ceo Cypoo of nophollinites
Croo rocks of tho 0ldsaye LYkagsl vougton.

ko guolozloul soquencs of this veoloano i as followg,
000 algo tho eolozical twap of hip ardiy ige 1 o
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fhacalt region olucopholinitog, ag ojeotad bLlooks, with
Ljoltto~twitoldnites-blotitewpyranenite
effinitioa, |
Iach volcanio ush, groy 1o colour, aud white

: BO4% .

About 9,000 foot Dephwliniticenbionalitos (JG306), lava flow,
Eiooted voois of molanophelinite, with

- : o 1Joliteeblotito-pyrosenite affinitiog.

Beloa 0,000 £600  poniceon

o te R tvodtanltos

ceoocailotlios ruoh groy cah ord tufCs

Dagv of eouthora flunk

: mm1mm~phmnw (30 aal.ms,ma).
luva L£lo9,

Base of nortiern flauic
telilite-bagult JOGO0, lava Llowe

both en gjectod rooka.

Potmx.ﬂ..pmual accoud:a of an theno rools typos will bo
rew.a m cm i‘auwiw' wm&om. Lo stratigeruphy has been
%ﬂwa auc i'oz* u:x,? oﬁ tms at.hm- vmmwn. ;

B
i
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Laving alrcaay deseridoed 4n poqe datall, the valcarcous
rocly axd tuffo of Torlmosl, ond the woOre uaugull Pool
Cragoonto fron thoso tulffs, acew of which uoro acon to be
~eoeparablo to alnmdlay rocks froa Ollonyo L'cngall it is now
tims to deseribe cortaln ejectod rocis colleocted only froa
Oldonyo L¥%nces, and those gan bo divided into four croupsle
ls A nophollinite with urtite effinitics.

Os 4 troohytic typee
Se Monltée
4. "‘wn&atw. |

Pl
de
%

Tha roct JCOO0 wus found as u bloovit 4n the most wewtorly
rlvw aouru mds&mtlns frou tho voloano itgelfe Uzdor the
mwx'mm» 1&3 conglats of predoatnant large Interlooking,
Oomerslly sutlor sahodral nephwlinss, contolnlng very uany
Inglustocs of tho othor mirerals wonbtlozods  Aogivice in
82611 leths «ad eedles ls ommon, ond s strongly pleochrolo
Lo the largor latha £rom an alzost opoque Gurk browa to very
dagle groon, ofton th corcs coumiat of paler colouwed
“aglring=an3ito with a ol wlder ontinglion anjles nlso
presest 1n smallor crountd 48 @ Very dcoopoacdy fibrous,
colourloua arphiviolo, asacoloted ulth Lforruginous dust snd a
tslo apbeno. o ~

- Glallar rool types will oloost ourfteluly be found iu
ti, x’m:tm Lolm Latroa arody 6nd tho othopr elkalite
voloanoos n tha violalty, s thiy typo 4o the leusooratio
ngzbar of tho nupholinttes amd woleuophelinites, represonting
the plutonld aerlcs urtite to meitelzite. Luerous
exazples of 15011640 und mIltelgltdo types of sepholinite will
bs deporitaed ater, but o fur oaly this oue exarple hos bees
found with urtite atitnttiess |

SF e coNEE L L s e e
ETIRRT A T K % -
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By & trachytigets

Ororlying to cuteropping luva £low forming o pidge
oa tho bichor vontors flanks of Oldergyo LYBugul, 1e o thin
doyer of groen coopuct Cuff, Lrom which the rooi frogmient
JUOCT? wis colloctods EHacroscoploally it is o ratlsy
woathored, £ica Craliod pook vith a gronulay téxturo, In
thin gootion it nhove trachjtio textizes ke nlide
conpinte largely of sunldine phonsopysts 1o a groundnisg of
sinldine lathsy & \}/.lt:‘,éle palo mén'mg;irimmumm vos
Roted with LICROBALe, BUE0OLubed WLLH @ Gark Lrows, fragente
ary mmm:t. of aimllap hadit to tho wmphilbole in the Celal
nwmbom-phonoumoc-tw chytos tnd tlo Elbusnpaint trachytes,
whioh lattory tha 0ol closely yesenblos. Interabiticlly,
uww 1g mmch gecondury guleite pmgent, with seolitus urd
ferrusinouy duwsls
Be_ mm . .

A Darther peoun ol rocks Sousd sg Gjooted biouks anly
fm tha VOlW&O or. 01doayo LYEngal, oonslsts of tha
eonteninuted vaaiciaa vomsonly oullod fenlte cnd tvoltasite.
Sumariela the 1ite vature on these rocke, Jolmmuu’

clomalfled ¢how @z plutonio roolks vith o extrusive squivalont,
bub qualifies thils ata%mhu thusie "tha rocks ave olearly
hvbz-'m and e appatently due to the Jmpregnation of oxdinary
granite. w.bh soirito fron the intiusive wepheline-syentios
dongaqusatly thero 1o wome quantion e to the propristy of
inaluding thon us types of igncous vooim®s  Petrogenstically
thepe wooke sre of particular intercet, wunl it 1s cousldered
velevast to quote further £roa Johooneen oa the siue sud)ect,
theve the rwle of the 1jolite-moltoigite serivs ure in
aoataut with 1R blotliteegrauite coustry-rooks i3 various
~ plegos in the Fon apcay in Torwa¥s SECRe ooour rosks wbich ure
gradational betsieon Mm  Jowe arve wolunooratio ind sous
ore moaamml? Jewsooratiey  To the former Drlsger gave the
vang tvoltasite sad to the mth» the rane feulte"s Doib
of those rm!m ére weat 1084 sgaln 4o tho asetlon on petrozencals,

) Jaunneen Aw o b Ge8021DEAYe petrography 1938. Vol,IV. P32
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In tho doageription of tho ooavsor gralned pophelinites
1loned to tha urtltceijolito-moltoloite coried, types vore
notod ubhich wore gredotionnl towands thoeo foxe hybrid roolkc.
ibin esocblons uero mmlo foon fivo of thooo fonite typoate
o epocloon J000D tag collectod whileb deuconding tho
vostorly ridoo of OMwonyo L'iosed aftor tho 1050 ascont,
from o polnd boloy tha outeropping rook forming o ridge high
W on the sootorn flenlts ARotlhol spocimon, JOOOD cute Lyoa
tho gane 1o0olity, std o thind ppocimon JOMMT, was pleked
up oocw throe miles wogl of tho southewostorly flont of
Golal, thot 2d, in the Oldoayo LYEnzal colphbourboods Tuo
obhor apeolrens, JEISUL and JOILGE wero collocted ot about
8,500 oot v tho vuatorly fluniz of Oldonyo Likugd aftor
tho pocord oocont 4n 1901e AL oo ejoctazontn.
taoroacopically, ‘thono vooks ara moot digtlnotive, nd
gonerelly orw fiun puitod, saccharoldelelooking rocta, with
1ishtor ﬁﬁﬁé'm:' vollow avony, ond gooe patches und veins of
daplny winorals, cuttlng through all tho other dighter
oolowred ureas) oo pyrites is prosoil, ord the rook Los
Qvory sppeurssiss of being very cuch altored by heat, and
ologsely reosnblos bescront rock in Coutoch with leva £louse
In thin coetion JCOCO(L) in rousonably Gyplesl of the
feniten G ehoon a wapicd pranler dub certainly nob
oquiegrasulor tostusos Lorgo orthoolase orystsls, often
convnining a groat muwbor of ipolusisng, aml of vory ragoed
outling, are cobwdded fn a ground muss of ouch exaller
erthoolose croing, oseociatod with anbedial intorstiticl
apatites Tho darimr cloorals are pegied plutes of deep green
segirtns, often occurring o oluatera togothor with aouw
sphione oot oro ublch 4s pyrdtose ' In tho alide JOOBCG(Z)
ophors da very comcs, amd fends to oowur in patoles, apatite
1 falyly abundant and 1n poatiered throush tho slide 4n
Usapctation with the ortbweluse. Tho glide JOOOH 1 poce=
that similor, bubt thore org clso prosend lerge CLri aveat
ouselstisg of o ruas of intorlocking segivine Sfregmonte with
sphenss Larse altayod an::rtz:aolana. apd othor wore
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porthitio rfoldepuro aro Lo Lo scen in tho thin section of
00007«  Microscoploally, JOIEOL is ainllur to JOOCH, and.
JA1Z32 16 @ wory fino proinod grasular rools containing wors
teglvinowouaito, ond 40 gradatloml to tho tvoitasltcerooke
typoe o anslycca vere cade of foultes froaz this area, but
soxs coalyoeus of fonitosn om twoitusites from other well
now lecaliticn oxre given in tho zext peoblon, pes tablo Lol ,

‘uﬁ’m"co eoarplon of tho dupiny tveltositoes aro oconaldored
Love, thoy woro collooted frea the £ollouing localititegte
1o nmcmé 33084 csze Lron pony the suwmlt of Oldonyo
L‘szhui whilat esconding from thoe fnnor oprator to tho enstorly
oA of tho mow worthorn orotor. St gpooines JOGY0 uas |
collonted on 80 wotovdy flanl: of tho voleano cfter the 1060
egoonte o thipd sroocimon JHUCH omos froa o diy river
course oa tho uortiora flani of Oldonyo L¥Frgal. ALl the
ﬂb@o 2\;'0 Qloctiontte

~In o hand spoclmpn mﬁm vbam uro generally Savic, .
coepuot, £iro grotmud, Groon roolwm, with coaraoy protoed
sonoliths of foldopar, pyrosvnd, arnd oo pynu;'ea. Mcvw&ii}b
fcally thoy rosezblo tho fonltbn, eXeOpt that pyroxers is fay
moﬁﬁ abuaiuau than tho orthooloste Io il"xa 811do J0GG4
ao@immvauglw 1a oo cormoa thon aopiviue, aud thio la
mmmus tha ¢anc fa tio othor thinp gootlecns of the
tvoltaoitess Ophone pemnine quite OrE00, ocapocinlly in
30000, s.hlch ia vory 3.*5.(331 in tho darig mlmm].s. apd st o
crodational touards tho caligniios.
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o rook JO0G0 Lo mp*euuu ativo of o uvpe, cmxi
prcm..xbly o0 of tho olduat 1ava £1ows froa Oldonyo L'Emmu

it vas collcoted fra tho pouthern flock of this valcana.
vkopo it foiuo u Qotinot rideo. In plocos it oun bo noon
ovOrlying tho toko bosaltlu luva Tronm Oolal, to tho soobe
S113ur rooky vore collootod fron 4 small volcaso called
droglion, olteatod to tho nowth of Oldonyo L¥Lngal, by tho
southevast ohoze of Lol Uotvos, and soothoy pools JG000, ‘wﬁn
collooted fron the southtin phoro of Lalw “atvon in tlo
Lxedinto olzhbourkood of Arcylion.

taoropooplcally, thoso mools uye ticet distinotive; troy
are hoxd, ccepaot, amd often slightly vosioutar, with &
poticcablo grosay luatro, Tho rool woatleora to a brown
forruzinous ord calosroous oruod, wmsll lathe, presusably
peliltte and lurgor olivioes ocn soroblnes be distinguished.

Ia thin soction, the Oldonyo LMEngel Tock JOOBU, i
voploular exd cozpigts of abuadant loths of welilito sboulny
tio typolel DIWwIToy DAirefplogence colows under polurised
1tphts  fn placcs tho wolilito laths tond to exhibit flow
toxturos Pivoh 0liviros ooccur as wlorophonooryats, and guite
a foature of this glido are thw ebundant cotuledre of both
wagnatits ond porovakite, thw lattop being sed ond yellow in
colour, aud wider hich pousy ahow bivefringence uxd twinnlnugs
Sgcondary culolto, and soms lwematitlic ferruginous waterial
occurs Intoratitinlly.

feo thiu gootions of JGOSH fron rvoykon Hill show o
toie vegionlay rociz contalning some leposey tabuley melilitesn,
topother with gonllop reitlite loths, in o wery fins graived
ground musst  lagnotlito and perovsikite are cowson, and the
chonloal coalysls quoted below soo table Lo 19, ahiewss

0075 T40ge Tho ground waps conalsts lurgsly of preon

volomlu clmm uith on ReIsgroutor thon tmlam. In oo nnm
309%(3) tmw J.a a fatr wsouab of mtorat.ltlal woawaw
calolbe, Sho otlop peol JH00 bus o wry dark ferruginous
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cround migs, with tmich calolte Anf1lling sowo of the lupyy

vosiclon,
iLo ohonlcal analysis of JOOSO whon ooupered with what

Joharngent) 6allg "tho originnl rolilitoebasult® Lol in
tho toblo bolow, Lo poon to contaln vory puch Joss L0 and
Fopls tub tho ollnlis ond TI0 ave hichers Anothor rook
Lo.3 shovs o oluntlay anount of T40z, but is otheruiee very

difloront, ths E5) Delng aopooially hich end the Cal low when
oompured with JOOUG. Tho onolyols fron Blgon No.8 oontaing
vore gilica, logs aluning, ond 1s 0ot go rich in olkalis ue

JCU08

-

(1) Johannsen &a & Gogoriptive petvography Vole IV 1958
Pe3b0
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Oomparod, with tho othér analysss, JOOU9 shows pathey
nich 60, ubllat tho KO tonds to W Yogs tho alkelio ore
lowoxr In tho other wvooka cxoopt the turjaite, sud Lagd gxceeds
0, e 00y - 4,087 43 tho ighoat £igere for all the
£3vo aanlynos and in JOOGO there 48 Lope normobive oltvire asd
legs rormative pyraxece thon is shown 1 tho otber norps.
tpart Srom the corbonatitos of Keyimmgi, thia rook vontulna
the lowat silica percentage of toy of the new auslypes
Ancorporated 4n thiy uworik oa the voclka frox the Oldonyo
L%agal dlotelot of Yangpuylls feyritory. It ls interesting
ta cote the aimiloprities ond difforonces batusen JOOSO and
Lol0, tho ovoragp anulysls of six molilito-nopheline Loasalts
fron1 Dawalle In tho cose of JGOGE the U0 is oace again low,
whilat Ca0 oll:oliog sad T40g ape hichor.
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Ic iu Latrd proposad ta Geoosibs o porles of 60&10«::1&1%

ey
ek

**owa. wh..m m:a o ulatsl to all tho 30’&180:' voloanoos of thim

Ol'i‘a-» 5hi wew ey cougidepcd to o oxtrusive in orlu.n.
ma aro dnyparlobly £ino smuma. o tuo wmaln a:wupa ¢

panticned tolow have oth beon furiler sublivided into
leouooratlic and relenoordtie merbops, with additioosl Jooal
vaglations, L CWo groups are om Lollougiw

- {a) oueocyatic typese
- {b) Blunsoratio varieties « melopephelinites.

(o) invcocrablo urtite types - - ;o s v
© {b) Yepieliniticve roseudling ijolites.
{e) Inlenepbolinitea vrescubling relteigites.
(¢) Bolunoplwlinites reseubling tbe nephelinitice
ceng o phionolites s

s ﬁaplwlmiuwmnt&ﬁ with phommau a!'

pephalling and raunpn_g.
(o) Longospntic types
(1) liephelinitioephonolitess - ..
(8) Lophelinlticephonolites similar to the .
utite=Ljolite plutools rockss
{b) Iplonoopatio tvpug _
(1) - Fophwlinitio~phonsiite types.
{2) Tocks wilh-1jolite~nclteipite sffinitioss

B mpmunmo:ggwwuus with pha

| ‘m-»
{a) laucovratio Gypése - . .

(b) Lolenoorutlic. typede
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The socond group of rooks aro cousidered to be nosr to
the oxtrusive cquivalonta of nopliolino=oyoalte, and thoro
&0 of courso cradationg botuoon one group and anothor and
miwiéiany batwoon ono sulxilvinlon, und apotlore, ibe
table phous 4 ologsificution ag ubove of thin sectioos
ond tholr localitiog. "

Wovossopically, thoso rocis bivo Aicht coloxix-od oround
payg, are vory $ite cratred, ond consist of gmall ouhedral
repholicos vith noodlos of segiviroeausito. Sometinos thove
aro nicroephesocrysta of ncpholine (JC0OL) und 4n the pame
aima, tho groon pyronend shicug colour ioalngs being deeper
%méc-n in tho contro of tho cyryatuls SHi010 66 oouw patohes
aé"ndnalom in this slide, whioh coatalng remaprkably Jittle
fagaetito, Tweo ottor plallap thin sections, JO 640,
a&e,'w oll coataln wore oro, und aye gredatiossl to tie
melocooratic varloty, Sphose 1s preseat togetler with soms
scall rounded crains, uwith bich fel., ublch uppear to be "’
fuotroplo, cujmay Lo gnv:ij or povovsiziteo; thore 1s also
gous yory fragxmatary darz brovn amphibole. In JGO4S,
ot loost o0 lor(o octehadron of porovalito wog noted.

Tha proclz JGI31 was collooted moay Lhe buge of the rift
wall, oa o traveras yorking southwards from O:idonyo LYLugal
to Eorioagle | |

™o throe otbor rocks wore found to the north of the
path lvading vostwornig to BElua Nalrobi, they foiwm & seyrlos of
loa hills towupda Heplnagl, and ave belloeved to ropresont &
lava £low Cpoa 0ldenyo LYEuguls  Sho apoclmen JOOUH was

collootod to the nopth of bub woarer to the path teationod
above, whilgt both JGMG and JOT wers colleoted Lrom
oulcrope progyoecaivoly further wcrtlwards.
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in the hand spoelocen, theas rools are durk green Ao
colour, floo pralned and corpact, tud can bavo voocloulop
tondonclone Sporadic groéaoy e2pholing, and raror pyrozons
a0 violble, and 4n JUCHY theyo ayo soino darisr parallod bands
13 tro ground tuose
(h) Polupooratio yaprlotios e v Yaperbo)inites

ba inoresne in the cmount of soglrinseauslte amd ore
prosost gosorally dn tho ground maesn, 45 used to sepurato
tho welasnociatio freg tho loucooratlo groups. bxaumples of
this $ypo fron Uosoalls are JOOOO snd JGO0J. In thin scotlcen
thoush vichor in foryomagcolon nirurals iy recenbleo the
leucocrstic verlctios whllst 4n JGOU9 rod bLroun perovelkite ia
purtloulorly sbusdat ¢ The grourd nmasa of JGUBS (1) 4s very
davlz, and coubulun ool fgotrople, yollod voloanlio gluss,
Gith an Tele groator thun VOlpam} ooy apaleioe Lo prosunt,
end ttove upd also loag, thin, colsurloos fibrea, shoulng
straight extinoblon whieh uxw probibly wolluotonitcs Tho
Bpcoimen JGOGD wng 00llcoted £ron absut 105 foet bolow Sbe
t_bp of tho FILE wall to tlo pouthegust Of Losoalk; Dacros0ope
fcally, 1t 48 o fluo gralced, cocpuct, slabby rook, dark
ceon 3o coloud, ulth como amall glessy oophellns phenocrystue
Sto other cpoolron JUG0D wag codllootod from lowesr dosn tio
paro pourp bub fuethopr o tho corth at o polut about balf
woy Dotwoen tho couth of the Ualuobo elver, snd the gooll bills
at tho bage of the southeoastorn fluni of Mosonike

h gomedbat oinilyay rooll Sregoat oouwae from thoe Juyge
ovator of mubagul, to tho south of Hurioagl, provicisly sboun
to conolol of culoutvoun tufl, thio yooily JOT74, Contulns
abunlund opaquo oxo 4o tho growd waog, with goall, often
oubedrol, dorlz brown, wolanito, Yoo oo somwe ouvhodral
oplolinog prooont, o littlo aogirino, and cuch yellow
volcanlo glasos o fow of tho many cavitios aro infilled vith
£00litss ard caleites In tho band spocltnn this o u VeI
£10 prutned, ocompaot, groon to §Rey pocli.

Two othop wolucopholinites JOOSS and JOO56 uwre woatb



- 100 =
dintiuctive »odls in tho bund gpocivon ond woro

golleoted frcwm tho cutoroppins roolk bobiind thoe pluce wbhoxe
the ptrcaw of oucot water, €ollod Lduloland rises weor tle
07 corpal of Laim Jatrons  Uaopogscoploslly, JGOL5 shows
yellow, gressy nopholice plonooryats, cobeddsd in o fine
gratued darl grocn matrlng  wed JOOGO Lo o dadk cospuct
rocl: with en ivroguley sowh ourfucs el phous gnoll phonoe
erysto of nophelim &n o very (Imo gralned, dluok growd
tatse In thic suotion both theso glides contaln wvory wmuch
voleanio glass ood posoiblo sodalito vwas noted in JOO5G.

(30070) “bo chomics) amlysles in table loe  bolow
gas nedo o oz of the pany owmalld mophoeling oryatala chich
bavo woatbored oub of JUO0S, and cun Lo oollocted in the
Ldolelonl pogione  Tho anolydals is cotpored with a nopholine
consontrato froo noup oo Bay 4n Zonya. Doth contain &
fely emount of lnliophilitep S3.005 Egd 1o tho cagse of JUUT0.

Usiog the fruersion pothbeld and o LoitieJolly Tofraotone
etep, tho £olloulns M.Ie OLOTLnAblons wero obtalmedsw

, R S De N Nw-¢
JOU0 15 1500 005
Lephbeline Zroo

Hoen Doy = onalyols | \ |
quoted delvy 1,943 1.540 + 0058
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[anee no,01
Cromlon) Annlvals Of loprolivw Cryatal 30870

Jag70 loel lio.da
510 41430 4.0 o000
¥o %Oa 1.7 00 307
x‘ 6 ‘} .50 - -
s W74 PRin o200
Gl 3.04 SeG4 2,00
KG%O 136563 12,00 11.68
l’:ﬂ ' G066 ‘ Gebd A 872
L0 + o047 (+D09C) | 274 (+3090) | o6
FonQ = rY{: - -
Ezoog o 238 -
L L ] . -
Hn()a ¢ ) - -
14)° PV I 100,78 20,00

30970 tiopholice corystol ocelanophualinite tdalalant
i‘twliyﬂt Wl omlusue

ooy hoeds  Fopheline concontrate J.Usakl, Xjolitae
pogmatito.  Anndyot UeF Hornd . @,Pulfroy
“XJolitio rocks poor Homs Bay, w.Kenyae
Bedolode Vole XXIXXs Y050,

tosl8 Cowposition of Loel obtainod by W.Pulfroy,
by doductlon of 04705 apatite and ROH
natTolita o “ ’

e P B 5 il e il
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A maro anusunl Cypoe JOOZ0 wes colleotsd from tly »ift
wall about 1y milon south of tho mouth of ths Lalambo rivor,
ard conteing logs cuhodrnl nepheling, sid much isotroplc,
1o HeXs unnloinw ond o8 soollto, both aftor nepheline, with
soglvine=augito and vowe opheanm. ‘Mo bond spscimon 1y
sinilar to thoso nlrcady descrived in this group but tie
pophiolines are often very doocorposod especially uround the
‘eryatal boundaricg.
. Coaraseor rmalind nophnlinites

The najority, 1£ uot wll of thoeo rocks, ore nost
' gortainly oxtrugive in origin, but althouzh still fino to
podiun in crain sico, orxe oa the whole, coarsor grainsd than

‘the grouy of roolm just descriveds In nany cases they are
“-considercd to reourble the urtite-1joliteemelteigito sories

“of the plutonio rocks. Tho olussification of thesc rooks

was originally baged Ly nroag,er‘“ upd lator by Johammen‘m
" om tho propoxrtion of the rophelino prosont) wmolteigite,
‘less than 50, 130lité BO-70y, urtitc moro than 707. This
proposel hus bten adopted here us the broad basls for the
cluagification of thess oxtrusive nepholinitos.
" {a) loucgeratio urtite typen am%mn, tho only posaible
exarple is JOOS9(a) frou Oldouyo L'Engul, which has been
“desoribod alroady 5oe pe 88

 ghere 4rd, howevor, many oxarplos of theso coarser
graived popholiniteos yoscobling ijolite, vhich are now
considored, ‘

‘(b) Fepholiniten yopendhlinc j{olites

' Theso rooks consist of botucen GO = 707 pepleline, as

medius to large sizod orystalo, togotlher with aspgirince
suzite, snd cocesoory mumounts of vagnetite, sphens, perovﬂk!.te
ard ot timon apatitoc. - |

A optolmen JGOT2 was collected whilat deacending the
wegterly flan't of 0ldonyo L'kuget, und macroscoploslly, 4s
‘wory £ins grainod and grenuluy, conslsting of durl pyroxons

~und 1ighter colourod pephuline préins, with suall phenocrysts

(1) Brogger WeGe Lruptivpest. Kriste IVs 1021 ppel7=10.
(2) Johanugon ne Doscriptive potrogropby IVe 1930. p.Sld.
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of rlon, mA en irroguler shapod ugsrogate of rapnotite, about
one inch in lengthe In the tuain gootlon tho mico 1s stroagly
pleochrolo blotito, proscunt fu corona form around & lurge
xopooryst ollivine; gphonc is very couzon, and in one plooe
enclooos, the peroveliito. Anothor almiler rocks JOLET0 wae
oollected from Just bolos the sumit of Oldonyo L'Engale It
contalus ruch intoratitlsl anhedral, opague, dark brown
taterial which way be guroost and in pleces 1 in olose amsodlige
tion with oo ms:wt.lt;e: Loth seen to be of late origine

Apotlioy oxurple froa Oldeonyo L¥Engal 1s the rock Cryupuent
J01270 eloo collooted from neer tho sumuit of that volosnos It
containg darl brovn to OpagW, souwtizes Lexagomal, gornet, and
soze pyritos. Sinllarly, tharo is o very good exacpls of &
xenolltlh of oliving, scurrouwided by a corona of dlopslde fragoonts

/béggixgggmmw. tho nagretite and diopside decresse in grain
sizs cutuapds townds ths wore nomial ook consisting of
segliviipenusite anmd nophelino. Theso ollvine Xonoorysts with
coronas of blotito were noted in JUGT72 descrided above, und in
J0085 to Lo doscriled luter. The roaction of oliviwe, xenocrysta
in a pophelins walt, uwould liberate tLo nocegsary potush for the
forzation of tho blotite, 1f kallophilitc is preosont in the
wopbolino. Irom the cnalyols provicusly gilven of thse nopleline
crystal J0970, whore this 1g tLO cuso, it 1o assuwed tho sawe
applies in thoso nopheliultes vhore coronan ore foundj eveatually
tio odivins would bo replaced,

(J01278) A chenicul analysis of JO1270 1s given DLelow, seo
table lioe 22  ulore It 4o compagred with four pimllor unalyses,
tbyeo froa Lust afrlco, oo of vhich, JOB0S, 1s o welanooratic
poluncpholinite froo forizesi deacribed lator. 16 1'0CK
301279 1a notlceasbly richor in Cald than the welanephbelinite fron
topelks In thope poclo, more capeclally the meltelplie from
MnB, tho 7105 1o rolutively bighe 1o Oldoayo L'Engati wook is
ot quite so baslo as tho example froa AlnB, whioll shows glightly
lcss sillca, wuch less Alpdz, more botul iron but less ko
and ore Cu0, vhilot allkalia aro leso, bub £L08 muoh highere
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It rogomblen felrly olescly the Lfjelite from leaya an
oxcnplo of tho cqu@.yalcmt plutenilo rock type, but both
JO1270 und JA0I8 are poticewblo for thoiy hish L0 coatont

campured with thoe othor rocks in the teblos This 1s not
tho cago, hosevor, with anothor wolanopholinito JO12Y5 from
' 01donyo L'Ensui, uhich coutoins much losa sllica and is

conéidemd latesr, aco table lioe 23
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oLy 1ne 019

mmr:x!.m}l nnnleacg of lolononhalinitons froa tlo 0ldonyon
LYnmng aeon

JA1E70 11041 110483 JGU0D 3 PY)
5102 L0 4345 43,10 45,069 41,00
A1203 10,04 1407 0,95 10,40 14,97
10505 2,80 | 0,00 | 055 | 5,08 | 7.02
Yol 542 <400 5400 6410 8,01
110 o 740 ' De8) 0,08 0.5 U400
Ca0 IR B X 15 ) 10400 17,01 ' 18.00 10457
Laanl 8,04 077 o005 5,00 D440
£, 2415 | 8,07 | 199 | 1390 | 80
HQQ + o 58 2,00 Q04 40 853
1,00 = 014 Q72 0.0 S §7) 73
110, 2,76 2400 5,89 Nils) 8,450
?QOG 051 097 0 .00 .QG Y4
A ¥ie) od4 £) 50 o5 «10
COB L - S 314 ¢ 8 3.01 - %0
Y - - 005 - -
Cl had «04 - - -
) bt 003 O .89 - -
BaG » o311 Ly - -
510 - o1} - - ¥
L’,Oz - -» -» - ‘l’,r
00280 | 100,83 200,69 | 100,23 | 100.G0
Llegs O Bgutvalont 0409
l : AR 100.30 _
w )L gndvses JO1G70 s 00,003 o) 10,783 £ 804933 alk 14,503
4] 31084} 12 L1003 ug W0E2753 qu = G701
1ig 2~ lucs S0 000 331 00,025 ol 12,173 M 414073 alk 15,963

Blrr1y valupg Vel

-0 30,103 12 41633

el «OV003

Qe = 60,00

31 01,00} al 10,35 4£m S0.003 alk 16,603

0 O3G.003 1 253 ng o493 Q8 ~ 71.00
JALZ7H Loed 10«2 JG808 HE P

or A8 485 £0,067 10,57 - 0.67
ab 1005 (1 PRL) R 11,569 - -
an 5,00 2.70 5450 - 8,00
lc - L. - 8480 705
ol ] £0.41 £5.00 7 .68 £3.860 £3,860
uc - - - - +03
a0 - - - <&.02 -
dl . ¢ 14438 104,30 L7420 43,93 21,17
wo 10.02 760 080 - 14,80
ol 10.02 " - Q8 | =
ol - - - 707 -
ot D440 7,00 - 4.07 065
hey Nl 1.6V P73 - 520
11 B33 5,70 5445 107 ¢.71
ta - - 670 - -

‘ ap .24 2450 - . L34 1.24
£x - - 210 - -
pr - - 1.90 - -
oc - - 4.59 - 40
Hgo +CO 562 1.17 «01 8.78.

Obelll 10044 100,685 400 .58 100,00
TII1X,7,2,4 IV,7,1, IV,2,1,| IV,1,0, IIX.0.342s
PO L ada) | 50! 1,8e)st
Karorunono Drarde Albancao
bergose
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olanopholinito, Oldenyo L'knzul, analyst,
1§ oW eHorluun o

Lodanopholinlic, L‘xx?mls YOGy Anulyst DeC.hing,
DeCeidny 1040, tho bupal aros of 3.Harcmolu, Uganda,
Lowaly V, Goole Surv, Ugandas.

Loltospite, alnB, snalyet [.Schibom, von Lelkorman,
10404 iho 4dlaline Dlatyrict of Alnd,
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Ij0llto, SeUnalil, suclyot, ULoo A eP.Rtellltchicn,

WePulfroy, I30litlco rocky pour Hona Eaye QedeGede
Vol, GV 1050,
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< N0 poolg from Korimasl fall fato this group of
f1iolitlo~nepholinites, ono ig JAB12, and in thin asotlion
rescubles tho mora granulor types noted Crom Oldenyoe L'Engzai,
and vas fourd in o tuff ot the SYL bLuso of Korimasi. In
hard apecinen 46 is o fiwe.grained, coupnot, dark roek,
rathior granular acd appearing toconsist essentially of * -
pyroxeno and nopholing. « The other yook JG1235 frou‘the Luse
of tho southorn flank of Herlmusl, ressubles the fine grained
nepkelinitca, in thin srotion dut containg many larle
paenocrysta of nopkoling and aegivine-wusites oaloite is
roplucing tho nepheline and there 1 generally u falr amount
of interstitinl caloite present. In the ruther woathored
hand gpooimen, thoere are nwisrous xeanolitls -consisting ™ - -
ossontinlly of uepholing and pyroxers . -+ ¢ -

i ThODe aXre soverdl varleties ‘'of this typs of rook, whioh
Souslst of DOglriupeaugite wnd nepholine; now less than 5O
14 quantity, with most of ‘the acvessory minerals montioned

in the roclks Gescribed above, - - ¢ o -0 .

Lo The ool JOUTS was colluoted uhilot descending the
wvesterly £lmil: of Oldouyo L'Engad. - It 1s 6 granwar type -
contatning tlie sbove wlierals and muoh sphexe. The larger
pyroxsnes have a core of diopsids, und un outhor edge’ of
deeper procn aeglrlucesuglte, the ore 1s pyrites.’ In the
hand spesiuen it olosely resembles the 1joliticeneplelinites.

- hnotlior Oldonyo L'Engal rook JO8O4, colleoted in'a dry
vater course on tho oast Llunk of Oldonyo L'Epgaei, is
different, vith apatite as the predominant light minerals
it:ulso coutalius gome heewatite cnd pyritos, and'possidly
opaque garuot., Fed brosn porovekite is cosmen in the slide

JOLR74(3), vhich is-also spatite-richt it was found as an
ojected blocl nn the sumnit of the volecanos, and 1s probadly
& product of the lust ¢ruption, 1940=4l, Anotber roock
collected from just bolow the suumlt-of Oldonyo L'Eugai,
containa distinet, Lroen commonly &nbedmsl garnet in the thin
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.mectlons JULET0(L)(8)e In yob anotlier rook collooted £rou
woar tho sunmit of tho sae voloano, the laths of the
seglrinseanglto ero frequently uliguned chosing rudimentory
£lo¢ toatures |

., Thopo aro govorsl othepr vooketypes, nsurly all collsctud
from the swrdt pupgion of Oldonyo L'Engal, which are vorthy
of note wiley {tho suro hesdinge One of theeso JULILTT coutulus
pleroscoploally, wueh dupit Interstitial, snl generally
abedral gurnoet, pssuclated with pyritest aeglrinc-augite
pradominatos wod is frequantly hoth tw&mzed'aul Eonede

A ﬁecém wiugual ond uncoiwon type JG36O wus oolleoted

fror tho euatorn rim of the now northern crater of Oldouyo
Llingal, und 18 0 post d1uflnotive rock in the band speoimen.
In comaon uith the other Ljoditic-weltagliie types, it is
£l gruined, ond grouulsy bub goataing . books of mica.8
Anokes in longth, und plenccsrysta of wnier-coloured olivine,
Subgdded in o craund wuss pixture of pyroxene apl feldapars
chéoaoop!.cauy, bealdes tho typloal mipcrals eutlomed above,
brown bLiotlte nica is present and is strongly pleochrolc
from o vory dorl broun to paler reddiah brows colour, tho
extinotlion is otralpht, aod by U-stugo the RV weasureuents
ranced Sroa 270 to 863%,  Sphene s wbuzdunt in places.
This rock apreara to resoczble similar types with olivine -
xenoorysts w’rmﬁded by blotite; ss socn in JALZTO already
desoribed fron tho pummit of Oldouyo LYEngal, snd in JOUT8
ocolleatcd ag degconding the woasterly flunk of 0ldouyo
Lingel, aloo degoribed above,
.. A thixd puthey unusual und wooecmon type is JOOV6,
oollectod whilat descordiug the weaterly flank of Oldonyo
LYrugal, Lt 48 oqually distinotive in the haud speolwen ond
connlats of 100dles of Dlcck pyroxeny, oftin well alipued:
end agaoolatod with white, glussy, ¥othor {ibrous wollustonite,
and interstitial groaay, puale yellow uepholine; wmuch pyrites
18 present. In thin section tlLo rook shiows dlstinot
‘neution and consiots of lutha of neglrimve-sugite, aud
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£ibrous wollantenlto] pyritos ard powo dark brown garnot
tord to grou noross tho linvatloas A 1ittle aputite 1s
proagent, ard rathor granulay peplvlino. If the rook ia
plutonls it viould bo cadlod u wollastonito-wolteigito, but
ao 1t 1o congldered to be oxtrusive, urd is fino grained it
ia perhaps wore corrootly called o wollastonito=-polonopliolinite,.
Bimilay roola to thooso doacribed abave froa Oldonyo
L¥Engal in this sootlon, huvo boon noted from othor localitics,
For iustonce, {ren tho southesust ridpe at tho base of
Eerlimagl, tho rool JOOOH was eolleotod as & frogment in &
tutfe In tho haud spooiron 4t 1s siuilor to the exsuples
froa Odonyo LY'Engul, boing darlt 4n colour, and granulusr, with
auall falrly ebundant phonoocrgato of mlowvs Hiloroscoplcally,
1t consiats of lergo plates of wegirins-nugite, the coutres
of uhich poililitically enclose ropholins and magnetite and
soms apatites there 1s w distiuct lincation visible in thin
section .
* A chomlcul onnlysis bos Lsen wudo of JOBOS, und is
couwpared with JULE7D wnd thaes otler siniler rocks in tudble
tine 22, TtO vock from 0ldonyo L'Engal JOISTY 18 a uzore
leusooratio olonophelisite type, but bhas points in ocouwion
uith this molanocratio varioty frou Kerimasi. The Ugd in both
rocks is high, but JGO00 hag wore silled, wuch less alumina,
pore ivon, Ugd and Ca0, whilst Kg0 is u 1ittle louer end T103
i opproolably lasa. Tho low $10s und high g0 are rather
wnususl foatuiws, although the high 30 tendency Las been *'
poticod 4in other roglks from this purtlicular province. The
cunalysis should also be compured with that of JO1876 a uiore
basio noelaneplolinite, from Oldouyo 3'Encul, detalls of uwbich
uill Yo found in table No., 23
Anothor roolt fraguont JO1L02 was collected from a tuff
in o »rlver sootion on the SE flenk of Korimasy, and is
iuteresting, vo 4t counsists lurpely of o uass of swall
intorlookzing, doop groen, vopirlne=ausite plates, with
interatitiul, yollou colourcd aroas, belioved to be unaloluwe}
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sphend 1o prosont, aod pousibly somo rare nepholinoe.

o Rathor 1ike the finer gralusd woluntépholinltos, is
JG940, froa the owoll hills in tho goutheuoat cornor of
Lako Katrone I countulngs desply ploochirolo daxrk brown to
pale brown nlcu, und is oinllar to JGOL1Y from tho base of the
| 835 flonk of Korimasl. domo of the mlcasrich aroes surrowad
«'ooloumeea dlopalde, whorcss outside thosu arcus, grecn

| aoplvive=auzito prodouinatess Hloa flukos aye progoent us
: phenocryats in tho dapk, gronular ground ruoes of thoe hand
‘lpeoimen. Thio yoolt vesendblos JGIRT70 and JOO78 alyveady
' dosoribod above.

Hoturning to the pumit of Oldoayo L'Engul, anotler rook
J01E76 1s elso consldered Go Lo a verluty of the melanepliol-
| ioltvo. It 1o darll 1n colour dus yatlicr to the awount of
‘opaque matorial presvat than to on inorease in the pegliinoe-

augito gontonte A Jarge nmsas of magnotite 1s seon und the
=~ vemaindor of tho plide is particulsyly wich in a darik. browm,
¢uhodral, looat opugue, telunits gornot,snl a little
‘ellastonite wan notods

& ohemlosl omlysls of JO1876 is glven below, tlhe
apalyat, Hr.l.0.0000rts 1304, PeRelaCe, 0of the Colonlal
Goologloal Surveys, lilnorul Yogouwrces bivislon, Loudou, reports
. tmat the original soclk couslating of ore und silicate
pinerals, wug separated by a hand waget into a magnotio
portion, which apposred to be nainly mugnstite, with 0.967
Ln0, wud 'n noa~uapnetic portion, which vas wuslysed with the
- follauling rosultie-
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quadranfle, Coloj Analyst Stolpore Clariss UlSadads
Dull 501, 1915, 1u0,

Lo,5 Leltolgite, Eeltsig, Vengoblt, Loruay. o Rodlerd
. Analyste Drlomor UeCs Dlo Lruptivgostolno eto,
Vols IVe 1081, ‘ ' \

Y0.6 Lolunttommeltodgite, AlnB, Analyst B Sahilbom.
polssrmann, $he Allaline Piatrict of Alnde 1940,
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Ihe analyaly of JOIE7H coupares yousonubly well with
tl.c otzher.' analysos quoted, which havo bLoon selooted frow
plutonio Ljolito-mwlitelgite 1ook typos, tlxee of them fyom
the Eoat sfrloan oroas  She roclk JOLE875 is wore busio then
JO1879 umd JCU0, botlh melunepbelinitos) whose &nulyses are’
shown in tublo Los 22 , wd have been previcusly discussed.

- .Inoluded in this group of soarscy cralued melunepbelinites,
ere. other vardetion with distinet affinities towards the fine-
gralined molancphoninites, ard the nsphelinitioe-phonolites, and
are obvlously cradational towardg thon.

Tee popbolinltic=phonolite growpy of rocks are desorided
in dotail belows . ALV
o ¢ Tne lossl decowposed of these  rocks, is JOTY3 frowm the .
tubagud orator, sod JOOEP frowm 2 miles south of arisykon hill,
on the southeutat shore of lLale Latrone Thoy bave very
dargs nepbelive phenoccrysts, and nmuch yeElow voloanic gless in
tue grouwnd musse  Auothor speclmen JOOS0, again from a smell
hul about 2 wilea gouth of byaykon hill, oontalm distinotive
nepbelino phenhooryats, ®Komd by incluslons, tmd somo dark,
zoned, melanites The rook JU1103 wam colleoted from the
veat £lank of 3hombole3 the eulwdral nephsline phienocrysts
have in thig e¢aso, wkdergont soms docomposition. This type
grades dnto tho very wmoch mers nltered types, coataining the
suce minerals noted adove, but ure purtlcularly rich in
ferrugincus dust and decouposition materinl, and they have
inevitudly A very durk, dense, gpround wass, iun whiol asgirine~
augito appears Lo remain the lesst decomposed wineral s
tacroacoplonlly, J31163 1s o darls, oompact rooclk, shoulng soue
axall glassy nopholinos apd black pyroxens, gituated in &
dags groen ground nagse - Exemples of this nore weathored,
highly ferruginous vuriety are, JO968 from & small hill about
1§ ailes ucuth-caat of the &dalulani stroas and two gimilar
roclca frw tho waut: £lunlk of Shorbole, JA11CHS und JGL1EC.
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Orowo 2 Foolo containtns both foldgpathold end foldapar

If they uro plutonle typos, uost of theso rooks uould Lo
clagpsificd na nophelinsesyonltos, ond would therefore full
into the toxturel classiffontion of dltroite, foyaite or
laurdalito} or othey varioties based on the klnd of feldapar
pregent, such as covito wnd juvité; oy perhaps oa varities
depocdent on the prodentnant 1maflo mineyul present, when 1t
is the usunl praotiso to edd the nate of the mafic uineral
ooncornod ta tho goueral tara nephellnce-syenito, as blotite
noprolins=ayonite .

Hoaevor, as tho rocka fpoa this volcanlo area muat be
conpidsrod extrusive, and Invoriably oye of fins grain sise,
thoy are oulled neploliplilc-phonolites, the extrusive
oquivalont of the folapatlioddalerich nepheling =syenite groupe
Thoy bave Woon dlvided into two types, uhlch have both been
furthor subdlvided into leucocratic apd meloucoratioc .
voriotieas Tho two types areote

(1) wphaunltzc-phmmutoa.
(28) . lopheliniticephonolites simllar to t;ho
urtite~1jolite plutonic ocks.
(b) tolunscratic typen
(1) Yoploliniticsphonolite types.
(2) Rooks with a.joute-melwa.gm aftinitics.

(8) ZLoucooratic typese
(b) Eolanocratic typem.

fovoral of thoso Tocka bear s resemblance to some of
the oldor extrusive phonolites, which gonorally dlffey £ro:
t.ba chné;cr phonolitic typos in having atrong trachytio
uffinitics, as oa Golal uxd at Kibungeini.




b & I
1. leproliniticwphonolites with both nooholine and feldgnay

000
(a) Iougooratio type (
(1) z’emwsl;q;t;c-gpgggggggg L

‘Rocks shoutug largy cryutnla of potuuh romepax- and
szuller yaror plagloclase, amoagst the phenocryats of
nopheling, bave boen noticed fronm Oldenyo LYEngal, exuuples
ave JOCIY, JGEOJ und JGOO4A.  Tho rool: JOBYS wus collected
frouw 0 lareo oubtevop of lova on tho poutheocsat flunk of the
voloano, uhilo tho othor tuo rocks JOGYS uud JO894 were not
found in sity, but collested in a dry wator course onm the
east f£lunk of Oldonyo L'ingat. | o

" ¥n'thin 'sedtion those vooks show ébundant large
fepholing c:'yat‘.ala ofton vory woll zomed togsther with prumtlo
lathsi of smildine unl orthoclupe.  Aogleino=augitc s °

4
R

v&n’onb, cowc aphono acd u 11ttle magnotite vere also uoted,

In tho thin scotlon of JGB3S thore are socmo large
orthioolase phonserysts with the nopholine, ond feldspar
nicrolitos uX0 comion in tho prowd maso with small nophollies o
7he ‘tuo rooks JOOOS awd G904 ure siutlayrj in tho former thure
ure sbundait 1uyge phonoorysts of orthoolase, and sphero 1s
donione  In both of these rooks the groind wass 1 seon to be
very £in0 grainod in thin sootlon. Hooroscopically JO804
1s dlatinotivo, with ctusdant phenocrysts of sinldins ina '
bluck, fimw Cralnod ground woss .

A chemlical anulysls of JG694 1o glven later ‘see table Yoa2s
togother with an cnalysls of JOOCS, ¢ wolanocratic wr&ety in
this sazo group of voolss The anolysis of JGG94 in
interosting ug 1t contains wore silics than any other new or
knoan GBalyols of thoss youugor olkalino lavas froa the
oldonyo L'tnget veglons The rool JOU94 contnius a 11ttlo
mors pilics than thq&zeﬁiﬁlme-ayonita frou Hount Henya, wbich
1% otherulae closaly veutmbless 4t Lo cortatnly ono of tho uore
phonolitic and loss nepbelinitic types of uhich JO8GG,
described lator 19/:yp10n1 oxauple .
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wveoThree rockts £ron Mosonlls shoa untuinned foldspar, thoy
ave, J0904, Crom the northern foot of the mountalu, J0664
from xuour tho osouthe-wost poul: of Kosonll, and JASO? frou
tho aoutheviost flank of Nosonllte In the hond specimen eldl
three rogls uro dark, comzpaot und £ine grained, shoalug
small glansy orystals of Lopholine or feldspar, and durk
medlos of pyroxens. - llorosooploslly, in JOQu4, the
phonoorysts of wutuluned feldapar lave the typlesl lurge
axisl ongle of orthoolesss the wegirine snd segirlseauglto
remain tho cowson mafica ond the ground muess is very fiue - .
ovalmed, conaisting of comon nopholine mrd woeedlep of green
pyroxona, with sowe prasular foldapay, secerdury calcoite, spd
a little wupotites 1w tuo other specitens from Hoscnllc -
ar¢ sicilsyr, JGOOT contaline many mmall ootahedre of.
magonotite,; oud mch pule=grucn pyroxenos rathex lils JOOG4,
At tends to bo noneporphyritic,.

muo aindlud rogks vere collscted fyom the Oldonyo -
L'inzal uven, oug of these, JOB34 cones Lroa u »ldge aubout
oae nile southecast of Oldonyo L'ingul. Licrosooploally it
18 soen to contuln plonderyats of orthoclnse with well sousd
aegivine=uugite, genorally wiith paler aoloured coreés of
diopaide, uoww cuhadral splene ia prosent which at timea shous
tulnning, end 1g often yolatively Jurse iu size: theye im souse
intorstitial colclto. In the hwnd spocluen this ie u dark,
compact ock, with glaasy phensoryate of feldspar and
popheling cnd ooke pyroxens situated in s derk grey green,
Line gralied ground usse Gha other oxauple from Oldonyo
L'ngal, wag collectod £rom o swall bill tuuediately to the
gouth of the gnnll volcano oalied Lalaraod see Lige 1 o
“hls rook JAG36, contains melantlté, and 4 xenolith of
tveltaaito rock, consisting sasentially of intorlocking laths
of negirfiwe~ausite, ulillat another xenolith consista of susll
weluniteo, altored nepheline and pgranuler seglrlme=uuglte.
Theso xenoliths togother with the olher oomuon constitusnts
:0f thia typs of reck, ure 4ll embedded in u durk ferrugloous

134

e - .
I -
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e (a) (#) Rocls oimilar to tho urtito=-110lite plutonle tvpog

Tho rocls in thils subdivision v moro granular in

tontuve. Thore uro oxanples from 0ldonyo LiEngal, Mrlﬁual
end Yogonils,

Tho rock J9063(8) vas colloatod about GO0 foet bolow the
awzalt of Hosonlk on the scutheusst f£lank of that nountaln.
Lacroscopically 1t Lo o fino to wwdiwa gralned rook, with
granuloy toxtwre, Lt coatalus cleur glusoy grains, dayls
pyrosens, and & little yollow splono. Under tho tloroscope,
1ika the sochs provicusly dosceribod, it conslsts of large
orthoolaze oad nopheling crystals uwhleh tond to be anhodrale

Deoep grecn useglring and aogirinceaugite ia presoant with
fragmontoxry doarle brown to blaclk: blotite, conspioucus with &
darkt wargin of oroj ophons and 8 11ttlc cageetite wero olso
noticede _
" pyrites was found in JGOTG colloctcd whilst doscending
the westorly flank of Qldouyo L'Engul. In thin scotion the
rogle 4p soon to bo allied to tho fonltes, nund contains
Crapular orthooclaue and mphnnné, and degep groea aogiﬂm
uith ragged outor warglns, which ofton encloses poikilitically,
tim other oinorals in tho rocke In tho hand speolwen it &8
o granular, rather frlable rock, with a wottled sppearunce,
und connists of wueh white feldgpapr or foldspathold,
pyroxeno, ard o falr auount of pyritoo.

There are two othor more granulax typss Lrox Kez-ii:mui.,
JG1240 and JO1ETO shich oro of intoroste Tho former was
colleotod from tho bano of the goutlvra flank, and the latter
from @ A0y rivor course on tho east oido of this volcanos &
1ittle to tho caat of Kisetey hill., Doth rooks reaemble
thoe coarser grained nepholinites tut orthoolnse is present)
some aputite was notod with daric brown to opague garnet amd
ebundant suoll anbedral porovakito, Eacroscopieally, these
rooks are granular and fino gralned, cnslsting of oleax
Clusay minerals, and dark, wmassive, pyroxene; both rocks have

& greesy uppoarunco.
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. ulth _vhonosoyyats of nopholiva,
toldanup e fglanocrutio tvno

1. (v)

umi
The important difforouce botuoccn those rocks, ond the
opocimers juab deocribod to that 4o this croup, the rooks have
; 6 cuch dayltor appoaranco, capeclally in tho grourd maasg

mtcmnl. There aro tuo »ods Uypes in thio wolanocrutic
{53’.'0-133: tlie flrot containo the wore noral ptionolitic varictios
(oi‘ whioh thore o mopy exasplos from 0ldonyo L'Lngol, though
aom rocks £rom fbonbolo and othor loculitics hove oimilar
tgizdenclea. “ho socoud Alvision consists of the wore granulur
1‘:;3"10&100, which rosoamblo the nopholiniton with 1jolitce
)mituf.siw afinitics, Wit coantein feldoparsy uall rooks in
‘{;mu Jdivinion como fron Korimasi and are discussed luter.

&

qf. (b) (1) Velannortio nonbeliniticephonolites

. Ono of tho Lreshor looliing speoitons belouging to the
w:m: division, 18 JGOG3 whioh forums the outoroppinz rock ot
'3\1:30 olou 9,000 foot on the weotoyn olde of Oldoayo L'ingel,
%whew it 1o overlein Ly agh,
e dn to rard spoolven, it s o gapact, greon rock,
\'éj’h;msing guall nopholines and foldapears with pyroxone, in a very
T,,;t'}xm grained ground raosy 4t probally epressents the youvafoot
‘wiuva flou from thin voloano, wot tuliins funto accaint sows of
tho pavasitio comea 6t tho buge of the mountain, ticroacop=
Lcally, 15 ccnutata of frosh, ouhodral, zoned ncpholine, aom
c;z't.hoalase and docpecrocn atrengly sonod, seglyinee-augito.
‘In the vory firo greinod forruzinous ground mass tlore oro
sanller laths of ovrthoolasa, conuonly shoulng carlsbad
tudnning ond soud interstitinl caleits, soolite, sphono, axd
pyritess & clignicul onnlyosla of thio rook §s glven in
tablo Los 2%
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(henteal annlysen of o tophalinitigephonolite JAGGO

ard o Fhonslite J6894 both Crom 0ldenyo Lkp~at

J3gesé | No.l No.2 | No.d No.4 |No.S No.6 | JGB894
33.(?_.;1 20,07 | 40,04 | 4758 | 47400 | 02644 (00,00 | D146 | 0,80
AL;03 | 10463 | 10,60 | 15410 [17.00 | 20,80 (10483 | 10,12 | 10,00
Jor05 4,20 d4.11 D400 | 3448 4422 | 443D 3,038 S0
Fob © | BeO7 | 3404 | 5417 | DBe20 | 1476 | 8405 | Gel0 | 8,57
Ung ! 03 1ol 1,01 | 2,00 1,12 | 1.07 h 92 79
A 8064 5009 7#‘13 V17417 Leld 2.06 294 318
L0 0,30 0440 Oal) Devd 3,70 | 8,81 04460 040
5 Gt | Oob3 | Datid | GedB | Ba76 | 6ol | 4087 | 4446
180 + 1,00 SN A4 Je0a3 o7 07 85 1eGS 1,00
4w 1QC’3 - 1023 oﬁ‘l ¢ . 508‘3‘0 0‘39 059
2%0, 68 | 11| 1002| 0064 | 0400 | 0407 | 188 | W7
. PQOQ YN 017 &) 77 +29 o0 0433 +03
T ERO ' 030 0410 N4 P 118 t 80 04,10 2
238 .02 - - #00 - - - t»

2 - - - - 07 - - -
305 - - - - 02 - - -
Cl - - - 214 - - 0.00 -

P - - - <08 - - - -
8 . - - - 0l - - " -
Vaoa - - - 03 - - - b
BaO - - - B3 - - - -
ax0 - - - «10 ) w - -
. Bgo - - - Ly - - - -
N 100,01 (100,01 | 200425 | D00 (100,81 (90,00 |100,2 09,07
__xfﬂl 4] 00
oy [VIVIRH)
o
o 22,00 33450 - S0eH08 - Sl edd £7.0 38 i)
ah 21,48 Veld - - - 20440 | S5.0 7«2
an . - 5.00 - G483 - o 7 -
1o <, - - - 1,82 - - - had
ne 20 0122 £7.853 - 23,60 - £3.71 10.2 & QEB
hl - - - PR - - - -
ac 5,08 | = - - - |30 | = 2,31
a1 70 0,70 - £0400 - CeCd 1.8 5410
o 1.74 3402 - o8 - - » Jet0
ol - L. - - - 0.14 1,0 »63
nt 30"1 G400 - 500 - d.6% LS 3,71
T L - - - - - - 108 -
12 1.C2 2,74 - 4,02 - 1.00 1.9 l1.68
pr - - - 02 - - - -
fr - - - +02 - - - -
ap oh oS - d.02 o 0.7 1.0 +L0
gcC 4,50 - b 0494 - - ot -
: P68 | DG.22 003,66
190 3663 S50 0.6 1.60
, 00.03 | 00,97 99470 100,29
Colaleiig ILo(L) IXoGols YIie7ele YILeGe| LI(C) |XXeOosle
odels | Os Se Lo Delade| 9
Lujave | Judle Jausie '
roge thooo 080




Anglyats
JASGO & JOU04 » i M tordaman

Hoed = L ,3uhlbon
Koel - [FoHaoult
Loe3 w U PHarwood
lo.4 ~ UpRlfiag
LoD - GJ/T.Prlor
0«6 = P Hooult
Modo ’
Jagos JGB0S | No.2 JG0V4
Range Ave Range Av.

Nopholine 19,70 = 30,60 |50,00 | &7 1,07 « 378 2,01
Asp~oupglite 65.04 « 20,07 18,03 24,02 = 38,60 32,33
Orthoolaso 03 = 13,03 | 6.20 13,17 = 48,32 ( £5,01
Spmno 0 00 = & 04 1.83 10 = 0,84 2,77
Fine grainod ‘
gﬁé, ca;ggée, 24,03 = 41,98 |35%,020 25448 = 44,33 306,99
népholine.
Chlorite O3 = 5,70 | 2,82
Zeolite 01 - 10,17 BeC
Caloite 0.00 « 18,14 | 7,19
Ilronite 0,00 =« 3,93 797
smlitc (?’ 0.00 - 2.13 000

09,97 100,08
Sanicino 22 .
Apatite R
Pyroxone 44
Olivine 7
Hagnotite tr

JGBE6 & JGO94 Five Traverses over ome Thin Seotion

Yio,1 Phonolitc, Gortex, Mt.Blgon, Odman O.H. Geol. FBren. Flrhan.
Vol. 52 19300

lo.2 Hurtito, Capo lurl, Rarotoagn, Cook Islands. Lacroix. liem.
Acgd. 80Ll. Frango ILIX.Pt.2. 1027, 32. Mode oalculated by
Trogers

Lo.3 Loucitite (Hikonite). Mikono, Holmos & larwood., The
Potrology of tho volcanio srca of Dufumbirn. Geol., Surv.
Upganda. Somoldr IXI. part.d.

Lo.4 Louciterhoupeporphyry from UL Kibo, 5000 m. Finckh, Die
rhggbon-porphyry dos £1limandacharo, Yestachrift, Losonbush,
19 . ’ .

Lo.6. Konyto. Contral coro Mt.Xonya. Grogory Jeiie 1900 QeJoGe3.
Vol. 1lvi., P L0522 .

0«0, IIODhOlim-Byenlt;O. ut. Kcnya. GNGOI‘Y Jole 1800 QoJTe3s vole
lvie DS0B=22,

Nligplt valuons
JOOSC « 01 1413 al 325 fm 193 © 173 o0lk 333 ti -3 K 213
LG «22; qz - 88 o

FoeS = 81 1053 ol 855 fw 2l o 75 8lk ST 1,757 g og;
) mg L35 offm ,32; qB =77

lae€ = 8l 150; ) 35} f33; © 93 alkz 36§ ti 3,65 Kk .23}
BG «243 o/fis 40 qu - 84

JGO94 - 3% 10361:} al 35 fm 185 o© 103 alk 365 k 513 mg «203
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ol In 1938 Johunnsen(t) yemaviea (peR00) that nepholinitoe
phonolites, “uadoubtedly are not uncouson, snd it 15 only
bocause wo {fow phonolitu mouvs have buon dotormiiod that no
czample of tho uode of an ¢xtrusive of this coxpooition can
o oitedt, aud lator (pe.2Gi) he notoa that, “"the molucoratic
folopathiolderich phonolites aro reprogonted in the litoraturo
Wiy vory fou oxauples, all of whioh caryy olivim¥ - thoge
with nepholling np the foldaputhold are called nurite, and -
mn enulysls of thio roolt Lo glven for comparison purposcs .

Ap theiy puoo implicy, those nopholinitigephonolitos
contain roro sllica than tho noprulinites, tut less silica
thon tho phonolites; oxamples of both types are quoted with
the unalysop ubovoe Allkalicu aro gomorally higher when
coupured with tho 1088 slllceows roous previously exsmiued,
apd Cu0 and HEO are couzequently wmch louor,

LARLY, 10, B0
JOBCO JOBDA | Lioe0| ii0eB| Noed| HOWl!| 106D

Troa chomicul

Lnalysis 01, L"hm;m. Hte |Eonyn| Kibo|llgon |Bufumblira
m;ag ;’3 Ded8| 0,480 0.80| 840L| B78| G| 53D
K0 5 Vell3] GadB| 4eB7| 5487 | 5W75| 0e53| 04db

Yxproossad |Lan €0400(| G000 [GB o859 (02461 | 60,37(40.00 (45,24
88 5 of [0 | 50493] 52400 [51401 [57.59[00.03]60.15 6476

tOﬁl;l nlig J

gne predeminance of Liagd 1n those Oldouyo L'kngal rocks
ig well 1llugtrutod by o compardson of the Lugld und [n0 rutlo
with sox0 of tho othor volounio vogions of Eeat africa .
Compared with tho soda=rich rooli JGOG6 unothor of the rooks
froa Oldonyo L'ingol JO&94, shoua & deurcase iun the lLsgh to
K30 rutio, ¢hich is of u sluilar oydor ug that of the
opholiro=gyonite froa Lite Keayae Tho Houyto from ite Konyu
hioaover shovug o oligit lncrouse in Kpd, un fnorvaso whitch io

(1) Johaansen 4. Doseriptive petvosrapby of ignscus rocks
s 19% IV.
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maintuined 4n tho rhoubeporphyry uith louocite fron Eibo,
Kiliwinforo. Evon dn thio vook, howver, the ratlo of La,0
to K0 ia otill only 1 to 03 vory rtuoh greater than in
Odoman's ‘phonolite £rom Llgon, whore Hpd is in slight exoess,
or tho loucitito fyeu tho Dufusbira volecanio ureu of Ugunda,
whore ¥g0 10 woll in excoss of lagD. ‘ '

Neverthalesa, fron tiw evidenco of tiie ubove analysos,
tho rooks of -0ldonyo L'Lnzal huve a rolutively higher soda
coatent than the leusitite type fron the Pubusbirs yrezlon,
hos of potashe Ose of kichurdsd! pecks frow Oldonyo
L'ingal = 111 = ghovs on even goater alkall content lup0
144285 KpO 501078 10,485,  With Kp0 s tuch as 374 of the
totul allknlis. | ' ‘

. The rool: JOOBD vie collested in the dry river course
botucon Horimasi und Oldonyo LYinguil and was no fowd in situ.
Xt contuins plionocryats of carlsbad tulined orthooluse, and
wuoly culoitlo muteriul fn tho growx masse. Orthoolsse with
daplz Lroun wolanity vos noted in the thin section of JOBUS,
slgo colleoted frou tho sune dry viver courme ds JOBED, the
forey oontsing a foir smount of caloite wad peollte in the
ground wmasse  Theso rodlks in the hand spoecimen are coupact,
green oy grey in colour, ofton with wmuall visible greasy
wpheline, and durlol pyroxeues Sows other ratlier sluiluey
typos froa Oldonye Lilnsel ave JOLUB, JU903 and JADOB. %he
spooinon JOUGH veg volleoted frow the EHE £lunk of Oldonyo
LYuguds 30002 from weer the uest Llaankk of Gelul, amd JOD0B
froo & river entoring tha south snd of lake Katwrone Gbw
ppecimen JO709 waa colleated from tho southewest flanlt of
ﬁﬁrmﬂi‘rwry clost to tho tuse of tho vift wull uud aleo
belougs to thoe above group of vooka. |

Anothor varicty J0848 (8) also froa the sume dry river
oourne bLotwoon Koprimasl and Oldouyo L'ingal, chous sbundant,
greagy, yellou, néphalim cryotuls in tlo hand ppeciren) at
tives this noploliuo can bo scen to inolule durkoer necdles of

(1) RichardJ.J. 1048 Volcunoluswul obacrvutions 4in x:".ugt Af:;lga..
0ldonyo L'Enrui. The 1040«41 oruptione Joulilel (.atrdcan hat.
nl.at":ng vlf)llg.u .?EVX. l1ioe B & S ‘71 & 72) pp.BQ-lQQ.
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pyroxene vhich axe situatod in & £ine gralued, corpaot, greon
to grey cround wusge In thin oootlon tho ground wsss e
seon to consiat largoly of green voloanlce glass, with.uan Rel.
greator thay Lalsames Both wiucroe and nicroesooploally the
spocimen JAGO2 Ls sowwubat oinilur, ani coms frou & dry river
courae, on tho cast Llank of Oldouyo.L'hngsl, e doos JABYL,.
ublch with JG1104 frow the wegtorn flunlc of Showbole are tao
exazples of wore alterud typos.
1. (b)) (8) olanephe 0] 4 af
. - In thig divislon of tho wore gramulur xogks with both
folepothiold and foldopar, tlove 4s a stroud sinllurity to the
wlanophelinitess Ularosoopleally, gramular mpbaum,,mﬂ
orthoolase ocours With rathor graaulsy. and ggnﬁggly Sragoontary
sepiring-augite} -other acoessory mineruls,/ maaetiw and .
Lepmatite vore npotod in JA1240 (1) (R) ami (3), which vere
collccted paar tho buse of the 114go oa tiw south-cast fluak
of orimasl. Anothor rool from tho soutlimesst flank of
Forimanl JO1200, bas o ground mass conslsting mostly of o
rdnoral rencmbling unalolres uwhilst sous orthoclase, nopholino,
segirinc=au3itc, ard splvne wre rolutively couzon. The
alnopal sssociation already poted in goveral slides descrived
ubove, of coronss of blotite, mugnetite, aud diopside arcund
olivine 6lso occurs in JG7408 collouoted froan the Lase of tis
gouthern 2 of forimasl} asowotincs the olivime xenooryst
bog been coapletoly resorbed. Lasroscopleally, the rathoer
woathored spooiron contulus phiouscryats of mloa, und durk
pyrozone, in a vory £ing graioed, grenulor, ground zass of bLoth
tho 1ight and duyxll miperals, pyroxomw uxd pepholine.

Lth plonscrvat e bu

Nt Yo ldnr mvg gnl}g [ the rround wsgs
1boro are oanly fowr rooks in tiio division, ami three

of tleao coud from Losonlille Tho gpeoimon JGUES colleated
sbout;_ 000 foot boloyw the couthi=ueat surmil of Hosonik 1p ©
xonolith {rox tho lova JOUGG. Both roocls are themselves very
£ino grainod and noneporphyritic; frugronta of feldspar ¢dn
be detootod in tho thin section, inoluding gowe porthite in
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tbi{ 8lide JGOGH(2)e Lacroscoploslly, JA9C6 La a vory fine

graimod plabby, croonsgroy roolk, with u gaochuroidal

dpﬁeumuucz ruro bluol pyroxomnn and altered rnepholine or

foldspay con bo soone. Under tho nloroscopo JGOGO shous

‘sore banding, and thore are coronss of aoplrinoesugite

surrounding o coro of durk brova LLotito sasoclated with rmch

- mapgnetltol  onall sqoure shaped nopholinss aro relatively
oozmon.

| Tho third rocl from tiosonils inciuled in thls group, is

= 36900, which 1a coarser (rulnod, and was colleoted frow tho

gouthewost flunlz of tho wmountain. A pimilar, but very
alterod rock frow Shombolo 4s JG116D, which contalus much
galuareows patoriel and saw lsrge altered mplivlines with
Ysman laths of feldspur 4n a forrugincus grousd masse In the
hand amcmﬁ thoxre ovo many xenoliths of coarser grained
:x;;:ck &ocrpemtea in tho normal finor grained, preen to groy
colouved lovi,
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atredustion

Kany of tho eerly Gorman Lxpeditions to the Oldonyo
L'Engul uron, the Gurmens woro msong tho flist to visit thim
part of ifrica, visited Loke Nutvou, cud pecorded sowe detulls
coacoralng the laiee In faot, bLefore tho turn of the
century on luporient northesouth trade route scems to have
beon situated on tle wostern shore. P )
- Oue of the curliest of tlwso explorers, to quote an
oxunple, vag i)r.(i.n.ﬁaciwv‘” Qnovnoted. and vecorded u hot
spring with o temperature of. 50"(:-‘3,&.&}:0 0ldoayo Sazmbm region
ou the northiost slioro of L.hatrone In 1004 the Augloe
Gorman Powxdary Coumisslon wiappod the uorth eud of the Lale,
and later 4n 1907, 0.0is!®) to wiom we ore. tndobted fov a .
topopruphioal up -of thig reglon, psid of Lake latrom, "It-
usually contolus very little vater, but such as it lisg 48
Pch in sodliuie-csrbonate™. lis desoripiion in this uork refers
wore to the morphology of .the voloances awd rift; faulting then
to tre loko 16301f, nlthough Dr.Scbols'S) who exeuiied the
lake in 1018, xuports that Ublig estimated Y2 million tons
gross of salts avalluble in Luke latvon,
= PrlSohiolsta report, which uppeurs to bhave been the firat
o) atteupt to examined the lale with o view to eatimating .
itg comumercin) poasibilitics, stressed the fuct that ut thut
time, 19012, Luke Hagudl fn Kenys, less thau 20 miles to tlw
worth, was ulveedy belng woried for salts. lHeving exaulued
both lokes, Lredchols concluded, that tho uumouut of rav salts
wag hichor ot lake lntrom ulthough the quality of the nabural
sults at Lule Kagedl wus superiovre Comwon Salt (NaCl) cmd
Glaubsra Salt (Lapl0glolipd) vs woll os other itpuritics are

0
i1y

‘1, Pisohey Gue opioht Rolue L Muegallurxd 188@33. Eitbede
Geoar e Jnburge ppeli=07. ,
A2) 331%181%.' ‘lbm sogonsnnte Gro3so O0ste afrik. Grabon Googrede
i ° . ) 907. "
AB) Druaichols. Boport oa tho Dritish and Germanu Soda lulles.
-0 Plle lio. GHED of Deple of Geol. Survey, Lodoua, Tanganyiis
Torrltorye \
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Lake Hagadl, whlle thoy smount to 303 4n tho salts of Lale
Latrou,. -

On w03t wccounts, housver, the two lukes are yemurkably
pinllayr, onl tho goologloal history of one rescmbles that of
the other, slthoigh it is Qoubtful ubetber enouzh work Luw
becn done at cither lalw, to cnsble anything but o tontative
correlation to Lo atterpted at thils stuge..

Towurds tho opd of 1020 and during Jonusry of 1930, a
further oxeninution of the depositas of Lalke Natyon us &
sourco of soda wun undertakon by the Hagudl Joda Companye
Soua of tho rooults of this vory short expedition have bLeen
madoe available to tlw Gooloziocal Jurvey Dopartueut of
Tanganylikas Territory, ‘

In 1033 J »Mﬁwwmu’ ptateca thaut a further enquiry waa
nado into the possibllity of using L. latron as a supply of
salt, but once sgalin, nothing developed, cxoept, in 1030 a
uhtz induatyy vuaa - gtarted at L. lugadle

- Durding 1049 Cuest baving reuched the sorth eund of the
lalze via tho edst sido of Hetumbalne sturted mupping end
collecting = in 1929 the Hagal expedition had fulled to (et
through o the laks Ly this route due to terruin end thick
bush, In 1950 the wuriter accompanied u chenist, Jete.dtevens,
end spent u furthor twgugg?téigi:g gglmctlng wateriul from the
lake chich led to tlo/ejeint xe¢port in 1951(2) on sowe of
thoir £indings, and to a furtber report by cwat!®) on the
magnesito Coposity of Gelai. £130 4n 1960, Dr.B..Jecperley
and h,o.'l‘homaonw) of the Eenya Geologlcal Swurvey, spent
sod time in the Lale Lapedi aren, and yecorded gexrtaln
geolozlcol faoty wlueh have proved wost useful iu the attempted

comeluation.

(1) Guest feTe & Stovous Jeie Loko hatron, ito oprings rivors

- e ond vinible saline roservose linoral Repources
1:32:19);‘1102 10.50 of Dopte of UGeols Surv, Lodowa, Tangenyiln
dorritorye

{2) GCuent n..g'. Golal Hugnosite. DBinoral Resources Pamphlot

oo Lioe B2 of Dopte of Goole Surve dodoua, fangenyika Jerritorye

{3) Report on work dooe on tho Lale Hagadl Problems up to
July 1980, D ll.lcnperloy and 4.0,Shoupsone Goole Surve
of ienya, lulyrobl.
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ngtgﬂragzgl of mxm Hatron
Hulnle pros=tial.rmbo foaultine |
Le tho £igse 5 &6 fndicute both lules at one time woro

Vory wush lopsor tmn tLoy aro at tho moment, ond aluoat
t:u:.nly vere uaited. |

In tho Le Nautron arca, lulxo bodo sco £1g.0, locality A,
wore tapped on the top of the voatorn soarp overlooking
i}.rmtron from just abum of tho Malanbo delta, northuards to
Lhe vootern lagoon, ond they extenl oven further northuurds.
Obm:.' :wm ﬂepoaiea Boo £ige 8y locality U, weix noted af
t.}m ‘tbase of tho socarp in the lumbu aren, ospecially arowsd
the peniny river, and at plucos in the rift vwall scarpe. 1w
aamy yellou Shoubole beda neo £ig. 6, loculity E, uero seon
on n prall goddle fmuodlalaly to the east of Shombole, but
ela«awhem, on the lovor grousd buve now Leen eroded awaya
Cn the cost oido of L. Jatiron 1o & lurge virtuslly flute
bot;mr,md doprosgion called Kibangaini, wlitch 4o almost
owwoundw by an arco of small borsts and griben of luva, knowa
aa "mmwfuuluna « loar, and sotually in this depreasuiocn,
lul.e beds 6c0 £13.0, looculity ¢ indicuts that ot one tite, it
must have Losu part of L. lutron. To the south sugt of
L. xmtron thore wre deposita of magnonlte sec £ig5.5, locality D,
lymg; mouy the prosont doy shoreling, on the lowor wostorn
fluuk of the volcano oalled Geled. Those cmatu’ consldors
to zmve beon formed by cbemioul prooipitution, in the umoh
enlurg,aa Le Hatron, and ure dealt with bolow.

a'm fullest stratigrophioal sequonce of these laoustriue
depoelta kas toon ootublished to soms degree, umougat the lalm
beds oa- top of tho moarp in the Lalambo river area.

At locallity A pee fige B tho folloulug svations were obgervedis
Diatealte, with wmuoh chalcedony &nd iron atalnting - 88 - vo'
Groen argillaccous bods, with suall oulolte crystuls plus  Of

(1) Guest N.Je Golni lupnesite. Hinaral Hesources Pamphlet
Lo.82 of I;apt. of Ga%%"ioal Survoy, Dodowa, Tanganyl 1kn

~derritory.
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bhile o 1ittle distunco away in o smell river ocourse bolow
the abovoie

%ollo':: ollt gadg da11
apr¥, oanpao laclk=hlug, gphoroldally wvonthoy lava
@ m;’:hollm-tépi.z’:.to. » @ d 18 N

In ¢ rivse seotiont»

Chorto.

Diantonite «» thin bard,.

Upper Yollow J1)6 bodse Plroly banded, arglllsceous, toxturo
vory £ine, btut sowe bands contalnlng tuffacoous green lapllll,
coaa!.doma to havo boon tmt:ex- depoaz.txzd. Thiclkons
e¢atinated at e - e 30'
lave £lod.  Thickacss estizated ot .e £25!
Loger Yollow 311t beds. Yollow brown colour, bnxxung
gonerally absent, £ino m'as.md, obably aeoliwndoposit.

fhickucas cotlsated at v e 2o
Lava « nophalinssbaganitio aﬂ“mltiom
Thielneos cotimated at .o .o ve es Dlus 23"

In river geotion to north of lulagbo snd nearer rift souypie

Chert sorees and cupping.

Darlk, optorulitlc, tophritic lava. “mi.oz:xwus ogtimated
at. . e X e ee Dlus go!
Porcellopsonas £r0y vhite banl,. Pmnumbly tho uppor

portion of the Wm'lymg yellow beds baled by the lava .

Llow. e P e Py 1'
Loaevlﬂbllaa Szlt‘beﬁa. Thickness catimted at £
rurple~red bole. Thickaons ostimatod at 40!

Aaotmr Jocallty to tho gouth of tho Hallalanboie

Purpw groy volounio asgh,

Chorte «
Upg(ér Yollou boda.

Comblning the ovidonce of tha differant sectlons gilvon
uiybw, o uod couploto Ldon of doposition ocan Lo oconatructed
thag 4
o Estimated thicknesa

Voloanic aalie ,
Chort Lorltioli. '
Dintomite = Joubu faulting during this poriod £5' « 50

greon sxglllacoous beds 0! plus
alombo fuulting  Saxbu Yavas T et
tlppo:? ¥ellea 3118 beds 30 .
lava &.5'
Porcellanooug white bund h §

; Vosonllz lavas 7 commence .
Lowor Yollow Lda 26 .
Purple rod uouthored lova, bLole : 40' plus
Sambu lavas

lava

It wil) o notod that at no ono seotlon is the couplete
sequence to Lo asvon, Thoers 1s smple evidencs of unconformity,
ard porhisps nhon-soquencos, no doubt dus mainly to the faulting
whioh was gertainly very much move couplicated than the above

table ivdlgatag.
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The position of tho oloyt horiven i not voery olesy,
Chorts, being very rosistant to wosthuring, naturally tesd to
fora o cupping, whero perhaps youngor and softer beds, whioh
at ons time overluin them huve oinoo Deon croded uwaye At
Ls Uatroa, chorts vors definitely fownd foruming seress on the
dintouite doposits « und as thin layors overiying the distoulte.
Joo of theno dlatomite Lods costaln uweh chuloedony, often in
tho formn of chorly bands, and 46 way vell be thutwore detalled
invaatigatlon will show poww of the cliorts originated fron
thega bandse. Tho purple woatlered lava, oy perhaps moye
corroctly boly, soen 4in one looality -only, in %!%Qov%”léx kgga:ig{.,oe:fd
above, lndivates thot tho basal Juva flow, wus herey and wug
therafore subijocted to erosion, and weuthering. Eleewhers, -
the lava wag boing:covered Uy the -].owv yolloa beds, dus to
asolion dopositioa at leuast to aouw extert. Both purple-red
bolo und yollow bods, ‘Gre Ludtoutive: of a-warm olimitlo period.
sz Soutlwards £roa Ualaubo touwards thw old voloano of -
losonlk, thiv ullnliig lavas from maf&oloﬂno, overlie sows of
the lower yellow beda, und ure iu thelr turn overlain by
youncer laln beds elsevhere. 7o the north, the older luve -
types -from 10 volouno of 0ldonyo Sumbu, bave & similur
disturbing offeol oa the normsl depositlon of the luke beds
Bequanod. - It may well be thut the bole referred to above is
ous’ 0f tho sarlier f£louws froa Sambu.

.. Pouaids the north of the nouth of tho Lalambo-piver, -the
diatosaceous loritons bocowe oourses and less pure. - Thene
beds ave similar 1ithologloally, to the horigontally bedded
ruthier 00arso, clorty, woro areracécus, lmpure distomsoous
beds, -socn 88111 further north, They 1lile at the base of the
soaxrp-on the weat sbord of L. Natron ubwre the Feninj river
broaks through tho prift wall ard-enters ita delta.,

o b period of considerable fuulting, culminating in-the
Sambu fault, tool: pluce possibly during, and certainly befors
the:deposttion of these cosrscr bods apsinst the newly formed
soarps. The older goursor diutomacoous beds, on the top of
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the searp, aroe possibly oaly facics varlunts of tho purey
¢iatomacoous beds in tho gouthe furthier dotalled mapplug
will settle this pointe VUsling all ovidenco avalluble it 1o
still rathor difflcult to placo tho perled of faultiung exuctly.
At loculity A alove the scarp the dintonito Lods overlying
the greea crglllscanug beds both appsarcd to reproscnt ome
psricd of doepoaltion, At locality A tho Alatoxnlte beds veat
wdth wsoeonforuity on the upper yullow bedy; yeot, actually to
be seon on the rift wall fault scurp are downfaulted yollow
bcds » With overlylng lavag, vut novhors, yollowd beds, dlutoulte
and levas.  1¥6 uncoaformity reforred to above, which cuts
out tho argillactous horlzen, may woll kave been due to @
p};?r;cd of foulting after tho upper yollow bods ware laid dosn,
;mm poang that thesd orglllocoous bLodg, ond the diatowacoous
bods, wore deposited In o layger leks in which diatonite vios
éjﬂj‘noazwd above wid bolow the scurpe. According to Uhlig's
Ew.g tbe lale wust have then boen standing at over 740 motres,
gt{zd would coveyr the lbangalni depression, ihils view iu
supported by additlonal evidonce glven tolode.

- Yhe coarser, crounsceous diatouaceous deposits to bo seon
on the woot slde of lake latroa £ige 5, locelity B, can nlso
bo corrlatod with ploiler loks beds muppod at the bage of thw
éagtqm searp o2 tho Klbangaini deprosaion £ig.6, looulity C,
whilst iu tho nswo locality woro urglllccoous laks bods

notcd on & scarp fuce bub not at thoe top of the scurp, may bo
corrclated wlth the wmd bands to thio wost of ialumbo, The
I;‘;i:pgngalnl lulzé bods woro olso deposited after a perlod of
r;qlt;lns. Some of these lalm beds contaln sllicarich luyers,
caléareous. clotounceous and arglllaceons materiul, ond
élaewhem wkitishegroy dintouits.

e poricd of Lbonguinl faulting is coasidered to be
contoxporancous with the normol tilebeo rift faulting, but the
“oridefuaulting” of Kibangaiul, 1s part of o much more complex
feult pattora, cougldeped further lotexs
;o g&aitiaaal ovidonoe in support of these geologlcal facts,
48 soon in the £1iold cun bo obtalnod fron & stuly of
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Carl Whl1g'a{l) op1gtinl toposraphicat top of the rake hutwon
distriots Uhils yewalicd tho ouly toposvaphloal wap uatll
Ouwost acd Stoverg(®) couapllod u wap frow serlul photographa,
soo £ige 4
b oopot Lolihit on tho Plooy of the prusout=day
Kibanguing copropsion 1o shoun us 085 wetivs, sec olso £1g. 6,
that Lo, 28 wotyos ebove Unlig's hel bt for L. itatrons  iLore
18 cnotioy uspot Lolcht on tho custora sowuxrp of Hibangaind
1cdleating 710 uotres, ol oco on tho top of tho Loret for
8&3 wotress  Lako bLods wore uotod nouy the top of o gorge
mimfu u river £roa tho ouat, outors tho southeoust end of
ﬁibﬁng&lnl. At this placo, tho gorpo wag cut throuprh an
cotimated thicktonso of at loant GO wotvos of ricbockltoe
tismym , Czhibiting very £i.o ophoroldal vouthorlng in pluces,
uui ovowrlylug u vosloulor bugultic type vrook probubly from
Gelule At thils polunt thic top of tho gowmp standa gotw 714
iﬁimu abovo tlw floor of the Kibua:;uini doprosslon, w.d bolow
tho 716 aud U3 spot Lolgbts.  iko 1ithologleally similar
dintomicoous Lods in the Haluwbo area were found, becording to
éixiié'n opot bolphts, gouovhoro cbovo 051 motres and below 741
totren axipvcxmmmly, althoush cortain:y nouror the blghoy
lovel, dug to the thlokuous of tho bods Lelow tho diutouaceous
&é*';;oé!;ta.
© It would poow reugonuble to covrelate thuso two

alntosucosus depogdita toututlively; ono on (ko weost sido of
tho 19190 ub progont situstod at o hoicht sozswbere bLolov dbut
noar to 741 rotros, with tho other lithologleslly uimiler
deposit, ou tho oust plde of the lake, notod at aboub 714
wotres but ulbich wiy well have bosn crilginally dsposited higher
up the scurp fuca op on the ouzut of the horate

toroovor, the luim Lods in tho kfbangainl diprossion WOLE
wpmd woatly bt tho Lagse of tho cuutorn ooarp, und towasrds tho
northern end of the qoprosalon; that is olightly above Uhlig's
fioure of O35 motrose Oun tho Yonlu) 16ko beds, ut the othor
(37 Uilig . Dio OGCrafriluiocho Lruchotubes Hitte cude dOne

.. 'Deutsclisn Schutsgobieteons - Berlin 1900.
() Ouost {J.3. & 3tovous Jene Luke Lutron etue Hinoral Resourcon

?uw?hlﬂt 104853+ (WOle Susve Of Tuagunyllsie
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alde of tre lako, stunds oo of Uhlig's teiangulation points
ndicabing o Lofght of 048 motres ond tho luko bLuds ore gorte
alnly 10 ootios thloz in thlo looplityes Lo othor wowrdas, the
Foning und lowor Kibunguinil luwe bods, which uro uleo 1ithologe
lcally slullow, appour to have beon Lomkd ut the swwe loke
level, widuy thovefore Lo correlatod,
It sliould Lo atropsod houever, that this coryelation
plould bo troated with cuutlon us uortlwards into Kouyn, dlutoulto
dupoalts occur to a groat thicluioes, und appear to be often
bozngondouss  In tho Le tatron rogloa tho hotrojvucous nature

“ﬁgq X.,.‘l,litl’f’fﬂﬂ:yt’ifﬁlm‘ faulting

. Dofore cousldoring tho otbor luks Lods deposited poste
fuult:i.w;;. 1.0y be vell to collect all avalluble ovideuce in
conuoctlics ulth Cio waln fuulting in this reglome | . .

S :n-andka:; nosthuuisig from the very lou fault sgarp, about
=50 feot Ligh, at tho uouth of the river. mlambog the sounrp
1nq:;gasea in bolnt Lo abous ¢,600 feot, \.ham the old voluano

of Dldosyo Sunlm ban boen dlpsectod by o youuger great fault,
cullgd hore tho dumbu faulte Uho swol} hills Bt the buso of tho
bigltost rewsiniog part of thils veleuno, muzed the Losldoti hillls,
way woll BO purt of tha dounfaulted gusmilt of this old voicuno,

ug gwliﬂs.l? had proviouwsly sugsestods Lxasinatioa oud
capurigen of vocle £ron both the lLoslidotl bhills, .end the pumdt
of Oldonyo Saubiu should help to prove this point, but has yot

to be doree If tha xoozm oye couparvable, then a downtbrow , of
4.500/.1. egg tio wopt epparently 03 u woreal fuult, hus ocourrodp
1£ tho rooks uro not siuilay thon tlo theos is woru than 4,600%.
iLe Soubu sourp, ou porpliologionl ovidonco slone ia yownper than
tho Luluwbo Luulting. Le soar) Lus pob beou breuched ot all
by river croulon, und streuws atlll oxhiibit o radlal dyalnage
pattor from tho pooaininy bolf of tho sunit of Saubue

(.. b ogootlon on tho rift wull at tho pouth end of tho vest
lsgoon, whloh 1s congldered Lo Lo purt of tho Liulwabo scurp,
sbows yollow lulo beds with thelr uocompuoylu; luva $lows,

(L) Wnlig c. Do vogcuanto Grosso 0st afrike Upruveis GGOs
Ze Vola 1H4 1907,
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lylug ot tho prcoont buse of tho soarp, und overluin by a
congldzrudblo thickions of at loust £ive othor luva flovse
Lach of theat five flows axcopt the uppo«~ oneformlug the edpe
of the prosent scerp, ure veathiored on tholr uppor surfaces to
botwcen 1 to O fuet of bole, - Sambu wus therofore very:
ootive, volciuologloaully, before the Laiumbo acarp was forued.
ibo #nluzbo scurp 1o out off by the Jumbu soarp -at the north
end of tho Huubu dolta and lLence ig the olders’

& ocoutinuutlon southuardy of tho Sazbu goarp, shous that
1t would pasy ualer tho volcunoos of 0ldonyo LY%ugal und
Lerimagl, und contluue aloas the atecp soarp north aid south of
fapayulta. Doth thouso voloannag nou obliterate suy sipgus of
tho scarp fu thiy orcd, as they uve youager thua the' Sambu
faultinge O0ldouyo L'Engal 4s st2ll cotive, and Leyrimaal sprouds
over the Lkngoyulia pift wall. It is this rift wall, sowe
8,000 ut Engurulzu, ubloh exitbits 8 sinilay ‘youthful aspect,
althowi, unlllic tko Uswbu mecurp, 1t 1a breacled in soveral
placeses - T0 tlo ucst of the searp in the Enguruka:yegion,
houovor, lics the Ulatew Hoohlund, &n oyea of glant volcanoos
andcrutera, sowo towering upauprds to ascrly 12,000 feet.
Laturally, thorefore, thare would bé 'a mmch greater precipita-
tion, as eoupured with tho low arid oroo weast of Sambu., At
loagt tuo rivers, tho U.ingaruka belong oo of tilwee, caryy
vater doaa froua these highlunds, through the broached ritft wall
to the dry ploins on tho 1Lt valley floor,.

The Sarbu foult wes Gotimated to lave W dounthrow of atb
leaat 4,500! yet Lit.appears to huve no equivalent o the
eusteru 8ldo of the lokes Ioro the last eplsode offwulting way
havo boen earlier, vben tho Ygrld-faulting" cawe into efiect.
“bo Samwbu fault is thorefore u trupsdoer fault, with the
bingelluo possibly soupvhere wulsr the present Lake liatron 0
on the oastoin shopo of the loke. If the above reasonius is
correct, thir cagt o & glnlluy displuacement in the poste
Nalagbo -Lauld laio bods through which tho voleuno ewmergede
Before tho ,uub&eqwm gapbu foulting dlspected the mountaln,
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Sazbu tuat 1a gowe »ospocts Liave regserblod Kerimasi in 1ts
presont, forme 16 would bo purtiunlly younger than the tialaubo
goarp ovop which it floscd in o westerly dircotion, slthough
ites carlicy luva flowa aotuully Lelped Lo coupose the mourp,
Eeriwansl hovevor o totally youngesr than the Enguruka acarp
whioh 1ts ogslomerates nou counoeul.

Imug(“ vofora o this fault op the Ostufrikanische
Druchistufe, tut the L. lutron Suwbu fault is consldered &
botter noatg, og 1t lmsedlutoly glves tlio looslity of the fault.
The "Lake latron" part m the vomnolatwe of this fault: s
genorally cnmlttod Lu this text, but is realliy necessary
initlally ag thoro urd nunsrous olher 0ldonye Sumbu wountelns
in Lasailend; the vorls wean “the wouatuin of colours".

vhitgl}) wud later Batley vizl1te®) goustasred this Sunbu
fault to bo youuger tlien all other fault syatems in.this
aprgn, a coucluaion syrrived at by Cueat in the fiela before the
above works had been coasulted., Previous vworkers aelied
mainly on morphiologloal obucxrvations end dld uot use nagh
sdditional goologloal evidence whilch g now given fuptlor cou-
sideyation. I 13 useful at this point to zrefer to £1g«.5
shoalng tho puolopgy of tho Lake liatvon urea.

It hug Leon proviousiy showa that tho older lavas frouw
wiiy ¢1fferont localities havo simller characteristics,
1ikewise, in o feneral penge, do the youuger nore ulkaline
extrusives., Goxc correlatlon of rocit types thereforc, on
eithay aidc of tlw lake is immedietely poasidble, but & more
detalled survoy shous this is unlikely stratigrsphioally, snd
that wost ovideonco pointa to tho fuulting postulated above,

For inatunco, to the epst of the Ildbanguinl dopresaslon,
ead betuoon tho lake wnd this dopreasion, there lies & plateau
owou conglsting of diotiuotlive ricbockltoe-trachyte, which wes
sson outoropping on tho osstern shore of the loke. On tle
vorthieweatorn gids of the lake, ut the bage of the rift wull,

(1) Ublig 0. Die Sorenannto Groose ost afpik. Oraben. Goosrs

Se Vols 10 1007
{2) %Llllp Dailoy. 1950 Euob 4frlean Pluteous etce 10470

Caraugle Inustitutlon of vushilngtone
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& careful soareh wus made for this rook, bLut only Oldonyo Jambu
rock types wexo notod.

Jouthuurda, acuo of these Jumbu lavas have been likeoned
to slullar typee froo Gelal, Mut genorally speaking, aay
comyolation petrosraphically scross tho lake is not practloal.
Yost of Celnl couasinta of nophellre~xolabasalts at the bagse of
the voleano overlain Ly phonoliticetrachytes. Sazbu is
partiocularly rich in Howenzletype rooks, nnd\has beon sugrested
us boirg contorpoproncous with Koturbalno, which hus been ahown
to beo oldor than Golal, Howover, anorthooluso phenooryats
viere noted in ono epooimen from Sacbu (JOUSL) and anorthbocluse
ocoura in tho G cornor of Gaelal (JGD23}, but the rocks sre
pot 1oally ldeaticale . Co |

Where tle oldor lavas of tho rift wall ewerge in tho south
from tho outpourlngs of Losonil a nepholine-melabugslt lava
(36911), wao found overlylng u wore andesitie rook (JGD1L0)
¥ith posaible nopholinos Jouw ton milos to the caat sinmllayr
rocks were fouald on Golul, in fuot the nephelino-melsbusalt
13 purtioulurly cowmmon on Golnle. IHoro thereforo, is 6 place
ulieys corzolation 1s posvible, althoush 4t is considered vory
much tore. 1lizoly that the pift wall lavas origluated frou the
voloanoca of the ulntor Hoo-bland, to tho weste

aAftor tho main faulting, litholoploul correlation by the
lacustring deposits hag Loon shown to bo poaaible,

At thie polnb Lt should Lo wentlonsd that on the rift wall
to the north onud of the fwbu, thot is whore the Samdu fault
cute off thw lalocbo fault, consldorablo dlsturbances are
shown in tho dounfaulted lalo beda, end ot ono pluce aocolian
and locustrino deposits now uppear to Lo infilling an old rilver
chammel, whilch wust havoe erxlstod Lefore the Ssumbu fault

originatod,

Aftor tha porlod of Sawbu faulting the geological
sucousnion haan boon worikod out as folloas, although tml‘
sequencs vortninly only mepresonts the very much yousger bedas
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Lbat kind of lulko bods cocutmlated on tho downfaulted sides of
Sumbu w11l oaply te proved by borclholes, nlthough goophyslcal
¢vidonco may wall outline the extout of the ,auwa{&*aqw,,sumbu,
ead posolbly gugrout tho type of leiic body doposited at dopth,
forlod of doplocatlon. Lvoporito oovlcs. Volcinic agh
doposlition, sud fosmmtion of tho Shoumbolo yellow bodse
Furtlior lacuatyrine doposits os yot walmome '

Loeltuic dopooits . .
flapnogito ﬁapmég; dhioubole extrusives -

Diatomitec duposition, geneyrally rather irpuwre doposita.

Q’.oaommuwﬂwu fuult, u;a....-mu“---.at--o-q

‘The sbove table oun only be cousidered-in allrespeots,
ag-vory upproxiuate. - - R R S

It 19 'intercoting to woto thut Shoubole ‘must hLave
originated afteor the Janbu faulting; booauas Lt shows uo sipn
of t1lltinz, uhich ono would otherwiss oxpect to sec, - Shombole:
way be corrolutod tentatively with Oldonyo L'Engai “to the south,
wilchi-1s atlll botive becauae both consist of the mewo sodu=
rich alkaline oulte of vooks. It would appesr that the
downthizow of tho Sawbu fuult way have provided tlo necoasiry
incrcased prosoure on the parent migna leading to the eruption
of thoso sodiceusllkuline luvag, ’ PRI |
The Harregite dénasity

1t Lias proviously beon postulated by Guest’d) that tre
wost prodbublo tothod of ‘orisin: For the Gelwl nmigreaite,
sltuated on the flunis of an old 'volcano, see ‘£ige8, locality D,
was by precipitation from msiguitio flulds ond guses into the
oldor cud larcer lukes Yhess magmatic flulds and guses muy
woll have boon coanocted with the Golal voleoano, and they would

bave tude avallable a golution of uapuosium sulphate, This
golution vould LO broucht Loto conbuot with the uateras of the
lale vp 1in6s of weultieas comwoted with the Mpridefaulting”
to the north, fhe mignesiua sulphate vould then resct with the
ubigultous sodluzs ¢orbomate in toe lalw, und nugneaite would be
dupesited. Hogresite has oaly Leen noted in the one locallty
in this arou, ond pay squally as vell have been formed prior to

(1) Gueat N,J. Gelal Wagnesite. Uinoral Rosources puuphlot
"3t L0ebBe  LopLe of G00le SUXVe DOI0OWA, TanZunylls Toprritory.



the Sanbu fanlting.
e toltato devoaiin

With o £full in bass level aftor tho Sambu faulting,
resulting in the dounthrow of tho inncy part of tho then more
extensive L.latron, tho muin rivors feeding tho lakeo would be

roJuvornated and viporous downcutting would comrwnce. Tho
woro rosigtant luva flows would bo en ftxwdlute obstacle,
cotpared with tho éoftm* lako bed geries, but especlally as

tho lake waters vocaded und tho lako og wo kaow it toduy tool
sbape; thore would oous a fime when tho rlvers vould breaoh
tho lava floug, &a witnessed Ly aumorous quite apscbaculur
gorgps cutting rhouss the pift wall aund thencoe deposit tholy
loads in tho younpopr laks, At this particular period the
rivers Ponin) and Malacbe or Haolls; both rising in the highlonds
of tho basvmont complex to the wogt, bullt up thelr large
doltas lxmoun an Lo Uwnbu und Ualosmbo doltas respeotivolye
Deitalo deponits conglst ueinly of so0ll rounisd, often very
oleas, losoy duayrts graing, 1o otriliing coatrast vith the
voloanic rotks to bo asan elsevhore in this noighbourhiood.
Only mearer tho ift scarp do the volcanio debris form the wore
roooat deltalo bada,

To the ocast of L, Natron the fuulting 1o not so asovero, aud
the rivers from thoe basouont avea bighlapdse, furthor to the
oust, oblll deposit thelr loads only ua far west os the southe
cagt coraney of tho Wibungaini dopression. 4le Eugare lalbop
1g the largost river on this side of tho lake, yot doss not
entor tLo presont L. tatron.

Tho Volconlo 1)

This wag noted with cherts overlyinz yellow beds to tle
south of tho rivor talumbo on top of the scarps the very fiue
ashi tust Lhave beon doposited oftor ous of the wors recent
eruptions of Oldouyo L'Engei to tho south since usarer this
voloano, ginllar purple ash was noted on the bunks of the woln
river botwoon Lerimasl and L'Engai, and on 0ldonyo LUEngal
Lts0lf, nonr tho overkanging rock o tho westorn flunk at sboul
2,000 fuot,
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Ihe Fyspopits Sorlec

Soix» detalls concorning thoge doposlts weroe given by -
Gucot and Gtevena{l) 1y 1081, vut 11tt10 attontioa wis then
dsvoted to thaly guologteal gottiug, ag the 1061 roport waug
written casontlally frox an ocondwlc point of viow, und was,
1 aay cape, ocaly intorim in naturo. “ A

~ After tho puiaslag of the last Pluvial peried in'tho late
Ploigtocons the wators of Le Natron, vloanz with tho othor
Ee Afpican lalos, vrotroated couslderably. ~If tho recont
alorming retroat of the glaciors on Kibo i3 gololy initoative
of a gepdral riso in solar terporature, then thoso lukes
should bo coatinuing to Febroat todafe ~ 10 cruption’of
Shozbolo, 8% the north ond of L. Natron, would olao nssist in”
tho divislion of L, tugadt fron L. Uatrons -

Tho a:mall voleana of Sliombole Tloos to just usder 5,000
faet above son lovol, 9,000 feet above lale lovel, aind conslate
of mopliolintticephonolite nsleg, lavas asd tuffs, end bolongs
to tho olkaline volcanle groups Ap the porlod of dosiccation
procaodod, the Shoxbole yellow boda woro forzmod almost
cortainly By coolian action, an¥ now only remain on the highey
part of the psddlé botwuéen Shorbole and ¥lashu furthor to
tho ‘cast,’ h - a
' . ypom loss than o dozon boreholes, nond grouter than 20
foot in dopth, the upper ovaporite succession has been “
teuporarily vworizod cut, and ip porhaps bast oxplained with the
ald of a soctlon aoross the lake asc £ig. 7 o This ’
goction indtcatos tho grestost thicliess of surface galts =
that 1g up to 20' in depth - is & 1ittle neaxer the Sombu
fault, thon tho oagtora otde of the lake. Also, the poda 3alt
crust wag nlightly thicker ut borehole 8, at the baso of the
sambu faull, than on tho oastern ahore of the luke, and thirdly,

(1) OGuoat U«Je & Stovens Jehe Lalio Liatron, 4ts aprings, rivers,
Lrinea, w«i viaiblo suline roscerves. Kiunoral Ropourdes
Pacphlot liol.68 of The wepts of Goologloal Survey, vodouwp
Tangunylls Toppritory.
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the pluk concontratod Lriue wuu atunding deocpest nour tho
oo of the Jambu voloanod und incidestally, tho enalyees of
spring wators horo ohowod o warked Incrvogs to 30 « 405 liaCl
coatont.

411 thooo faootors point to evideuce for u slightly lowex
surfuce of tho lalko opposite Jambms Thoe lake has -poasibly
not yet nttadiod o level upper swriace, uwlthoupgh this is neurly
tho cusdé, Tho seotion fige , indicates that the thickest
deposita of salts occur aluwost in tho ocevntre of the lalm,

This spporent plipht tilting may be due to recent wovemwsnts
along the fuubu fuulb.

Stevens® work ou the woda ealt erots ond the mud deposits
of L,tatron will ro doubt add to our lkuowledge of orystalliva-
tion, At tho nouwent 4t can be gtuted liall ooums doun leot,
and the remsinder ¢f tlhe orust cousists lurgely of lagCOsy in
soud £OPH} O oowzouly oe trona, althisugh thermonatrite wus
sollccted Lfroa tho surfage of the lukes I plouces, 8ee Lig. 4
subegiroulusr a2ous, possibly duws to wind sorting, of a
particnlurly fluky~-orust wero noted, shich, on the strength
of ozo anslyols alose eppoars to Le rich in sulphute.

- Dersath e orugt are nore luyors of troas sltuated in
md, gonerally very bluck in colour, to u depth of 16'. It
18 porhaps of intorvel to »ocord cavitles bLenocath the surfice
crust in pooo oreas, and the presence of gas bubbles in nost
augor boles. |

Tt surfuco doposits of moda salt cruste 1ie in polygousl
shuped shects cbart 10 “yards in radius, und thelr cdges are
buokled up by overthrusting againat the edge of the nodpghboure
ing polygonae Up those small arens of displacemsnt mud and
i reach tho surfase, and this pay e dus to convection
ourronts, - Himtlay features cmx”bgs‘aeen’&n“vorbloiﬁl\aeouoﬁ‘
iu the salt ‘mS.nG at uinsford, Choshiro.
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Opdoin of tho snlts
This wos conntdered in o proliminary manuer by Guoat

and 3tnvons(1), and foyw udditionul detalls have sudbgequently
cot® to licht which uould load to any furthor conclusions.
Stovens thraigh the evidence of his uralyses sliosed that
there uppeured to bo “a higi~lovel body of grownd water to
tho gouth west of tho lake® aod “elgevlwre in the lake busin
Liouover, tha‘unalyada of tho opriug qoluzeu, thicir high
concentration In many cases, und the cnormous daily input
Gompared with tho vislblo reasyves of saline materisl) in the
laks, wales it vory probuble that they coumnlet lurgoly of
ro=cyolod vatorial ploked up by mwterolc water at Lts cone
taot with deep, donge und obroagly saline growd water's

. Guoot considored that gome of tna/aprius*watér may be
Juvenile in orlgin, aa ventlopned in conuootion with the
posaible fartatlon of the wmagnesite at Golai. The gome |
mgmi‘.ic sowree wny well be responsiblo for the stesm and
fusaroles uotod in the nortbora crater of Olonyo L'Engal in
1950 #nd 1951, | . ,
o A 1ot of tle aaltu uro cerbainly louoted out of the
aods.c alluling laves cud ash during the aormal course of
weathering, und these would be curried by the rivers in solu-
tion ond suspinsion, during the ralny scason, to the loke.
The dry river bods in the Oldonyo LYingal nsighbourhood, and
tic northern crater of Oldonyoe L'Engal arc enorusted with ruch
whito sodalf?.  Hichards(l) eollscted sous of this chite
orunb‘“) ard a brown powder(n’ whilst inveatiguting the 1040w
4l erupblon. Stevona showed the crust and powder to conslist
approximatoly of tho follouing, wnonjet other coustituentale

(1) OuoBt fieJe & Stovons Jehs Lale Lutron, its springs, rivers,
briues, and viasible sallins ropeyvea. linaral liegouroces
pParphlot [0.53 of The Dopte of Guologloul Survey, D Dodoma,
Tuuganyilks Torpritorye
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One of tho roolm colloctod by Richurd}? fron 0ldeaye L'ngal
shous 145 lagd, on unalysla.

In this connootion the goonlosleal slwtoh wmap fige 2
indicates that a bolb of aciio allulire rooks atretches southe
wvards from Shombolo, undor L. latron posslidly, and that guch
rooks from losonll: npd LYEngel uro oxposed on the southern
shoro | | |

Thenco, this bolt continues furtlvy goutlhwurds to Herlmusi
-ond ot loast ap fay ao inbagale Ib i3 conocluded that the
poda ond oalt depoaits of L liatron oze tholr origin in no
szall manzer 0 the podid ulkuline volcunoes in this srode

Late tagodi in Henya, lies within £0 milos HLE of the
northora ghoroa of L. Latyon, and 1s in fact, ulwost due
parth of tho Hibauguind depresalone Doth Kibupgalilni amd
Lagudl 11e in tho area of gridefawdting.

(1) filchard J.J. Volocunolozical Obsoxrvations in tuat Africa,
le Oldomyo L'Engol, tho 1040-4) Lruptione. Jour. hast
Afrlon anl Uganda Labe Hiote 300e Vole AVI liog. 8 and Je
P,PO 00 - 108;
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oo ks fa oap can Lo oscorbalisd, the abovo is the Lirst
attempt ot o ptratigraphical corrolation betusen tho two lukcs.
Oulng to tholy proximity, At 1s aatursl to expsct a slmilay
geologlenl hintory to be shown in the deposita of both lakes,.
althoush voleanio eruptions togetltor with perliods of faulting
have ooupliostod things coungldorably.

In the latron nrou, the Jambu faulting is conslidered of
wpajor doportanco, but at Lalke tagudl, vhich lies further to the
cant of tho vweators »1L6 meayp, tio poassibly earlier gride
faulting rerlod 43 naturally conasldercd of firat importence.
Torperloy and Shompeont®!  hovover, bolleve further faulting
to have oocurred after the wuin grid-faulting; they mention
dintonita being Yald down to the north in a great trap~door
fault, ulilch 1o tentatlively ocorrelated with the darbu fault
of & simllur naturce Temporloy and Thoupsos maintain that
thoir Chert Scerlon was leid down Su nurrou troughs, a{zgmsti.vc
of en oven caplior pridefaulting phase, which has so far not
beon sotioccd in tho Loko latron ares.

tontion should Y made of ’i‘no:apaon'a(m rooent apd go
foxr exolusivo dlucovery of a amall Gepoasit of sodium nitrate
south of Lol Kagadl, whilch seewms to huve been formed wder
rather wiusual coxditions.

Hong of th¢ beda montloned adbovo Liave ao far ylelded
fosalls or implesonts, except the dlatomite depoalts referred
to in the Xonya report; 1t 1s not possibdle therefore, to date
any of the obove ovents without comparison with other areus
vhore faunsl remalns havo been found., The Olorgeaslile
diatoulte beds to tho ‘north of Hagadl periiaps the nearest kuown
foantlifurous deposits, ere oconsidered by Cole’®) to ve
1i4ddle Plointocens, und wore foulted after forwmation, probably

(1) Touporloy DpeDelie & AJ0sihioupson 1950, Report on work
dong, on tho L. Hagadl problova up to July 1950,
Coolozical survay of Eenyu, Lalrobl.

(8) Thaopaon 40« an odcurrouce of Hitrateg in Konyae Cole
Coole & 11in, fi00e VOlae 1o 50ede 1050, P 368

(3) Colo .. an outliue of tho Goology of Kenya, Fitusne
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in the Upper Plotstocono. Uy analogy, it is guggested that
the Sambu fawlt aloo oocurrod ol this time.

Utilioing tho spob holghts on Uhlig's map, 1t has dbeon
poasible to opstimate thoe outline of the oxtended Lake Yatyon,
&3 1t would have beon when the lulo Leds uere deposited at
about 760 motrene Sew £1g.5 ond algo fige 6 o The lutter
skotch map indiontes the approximate Loundary of the present
day 35,800 fool contour aund euplhaslses how the lake probably
poutinuad to Lo an srea of inland dralnago up to a heipht of
betuoon 3,000 apd 4,000 feots. The Kibanagini depresaeion
would bave monmiined connvoted to Lake latroun as loag as the
wator levol did not £ull Lelow souovlere between 700 und 750
matyogs, aboub E,010 to B,476 feot,
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In the preceding scotiona petrologioal wccounts have
beon glvon of tho vardous and sonotloos unusual volcanio
typos which vere fouud in tho northern part of the Grogroy
1Lt valley in Tunganyilm while oo attezpt bas boen mads to
cutlice the stratisraphy end teatonlo patteorn of the roglon
&8s 8 whols. It hap boon noticed that tho goecalled older
extrusives oo cleoaply soluted to tho younger oxtrusives in
ploce and timo. lHogonllkl of youngoer oxtrualive lava type wos
pppurently bolng formed aluost 48 not contemporanvoualy
for at loast part of tho timg, with Oldonyo Hamdbu, of oldex
extrualvo lava typoe Oa tho other hani, Shombole, of the
mora sodic younsor voleanoss probably coased erupting bafore
poms of the volounoots of the supposcd older gxtmisive lavae
type such ag tho lator extrusions of Kibo on the Kilimanjaro
mogpif. DBoaldes this ovoerlap 4n tiom, the later older
axtruslwo aro ot tizes vory siuilar potrographically to souo
of the younger oxtrusives, amd indesed, it is difficult Lf not
tupogofie, to kmow vhore to plece a sulitadble dividing lins.
o provislonal classification by relutive age however, still
holds uben 1t 1o remonbered that the oldspt lavag 4in this
aven opo andositic, and tho youngsst lavas aré rich in nephee
1ino cod sopglringeauslito.

Tho yourcost volcans of 8ll; Oldecyo L'ingst, which ia
ot11l aotive, shosed irxdivations of furarolic activity 1n 19831,
which wag losa noticenblo comparad with the fumaroles secn in
the invexr cvutor on Kive in the poce yusr, |

‘Horimast, ono of the youupsy volcansss, 1o perheps the
most intoresting und unusual of all tho volcsnoeo in this
reglone It has boon shoun to conslst ossentiuvlly of caloars
ecus aggloowrate, and carbonatite fraguouts, dbut s not the
yousgoat volcano. Its origin thorefore, appears to huve béen |
dus. to wowo looal dovelogwnt unler ruthop speclal conditiond.

+~: Tbe gloteh wap £fige 2 4 indloutos that the older lavus
Qver o more oxtonglvo nﬁrﬁ‘ac& aren, uud vere extruded from

Bany more lurger voloanoos .
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Ihe _older oxtrustives

Hoat of tho older oxtrusives have the appearance of
basaltic rocks mueroscoploally and in tho literature of this
voglon, basalt and trachydolorite are torms cxtonsively used.

An exanination of the thin seotlons of the plagloclase
foldspura iu tke spocluons colloctod, Lag shoan the corxonost
plaglocluse to Lo undesinoe ard not labrudorite, end the rooks
thorefore aro wore 0logoly allied to undogites than to
bagulty .

In 1054 Oatcald) desoriblng rocks from Mouant Leru and
Eilivaniaro, noted types varying froa Ytrachytlo to bLasaltic
from the Luvondl poalz of Hilimanjaro, snd other simllar rooks
ho referred to tentutively ag "trachybasalts”. In the sauwe
veport, Teule roportod o gevries of rooks fyom Lawenxl, vhich
he wouintoing oxtond fvonm Lruchyundesite to liuburgite.

In 1910 tiolwea!®) mentions vartous types of undesltes
from 10 Loot and Coutral African useu, und Quotes two analyscs
from lount Beorn, whlch pro given in tuble lo.28. fHe nlmo
rentions thut Dorphurdt found Lagults, andesitos and trachytos
north of tho Rivoy Somgwo in soutlorn Tunganyiks and goes on
to atate (ps B02) Ythe alkall pories, often accompaniod by
porwal basalta, is latexY,

Love rucently Kingl®) xeported un sndesitio lava flow on
tho nsorxrthern face of lapak, urd glves an analysls whioh ia
likouise included iu table Los 20 telow. Locoxdlng to King,
this 206k 18 high 4n total ivos und thus differs froa tho
andesites of Holmea and "the high Negd /Kgd ratio (4.40 3 1,80)
as woll co tho relutively high live are probudly to bLe
sogurded og indioations of olose alffinlty with the nephellinites.
It i3 dnstructive to uote thut the “endealis-andesites“of
Hawall arey nlgo vich in Fe and lime,

(1) Oatog ¥F. annual Kepord 1034, Depte of Geology, Tungenyiks
Torerltorye pa¥e
(2) go‘}méa fAe 1o Tert:iary vol)gaama gx;goka of Losanbique 1816,
Se VOls Ixxii Dpe £23 «
(3) Kh:é ﬁ.é, q:m; tiapals u:-ea ot Souﬁmx:n Karamoja, Ugunds .
Gool. Survey of Uganda. Hemolr V.
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Olivicoeiunite Andesite, bount keru, L. Plolwret,

7814t 4 XBale

Vole XXXVILI (1007) p.802,

Arplibolito=Dlotitceindonibo, Kount loru. Id.
Ibid, P &UG.

nideoite, lupal:, Analyst. B.0,Eing, King tepak
Apca of Yeiaramola, Ugandoa, Levolr V., Geol. Swurv,
Usanda 1049,

Asdooino iAndesitel Averags of 21 snalysosn, Havall,
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Avdeattes, thoreforo, ore not wicomnon in Last Afriocs,
and 1t 13 exzpocted thoy may woll be wore extonslive ot the
expenso of tho baselts vhon furthor microscoploal detormlinations
have beon carrled out on the plaglocluse feldspara, with
additionnl chemical analyses of tho rocks. It bes been shoun
sbove that miny of the rocks in this yvplon contain feldapars
vhich, microscoplcally place the roaks on the border-lice
bvetween andosites and bLagults and in these cases the temm
baglo andoglito has boon uzed,

It has been twutlonsd proviously in the gection on
pstrographic deoseriptions of tho older voleanios of this urea,
that they ozhliblt o wagnatio trend which can be sumsarised
ag folloinse
tammtio trond = oldor oxtrusive roclk tynes
| ftr achyte {rlebeokite und
thdonyte (barbevinresy "
Jphc»nonblo-bmohym
phonolitoe

GELRT
nephe tic-phonolite

pﬁpmum -polobagalt

Hawontl trachyundesite
and trachybasalt.

endesite : \
 aconEIt
EETUMBALNE A f
nepbolinc-andasite
{bos 170 J=ardesite
oliviin=basalt

\ roa tho wbove Alopram, based on fleld evidence, tho
oboseyved "purent mogma® 1s an audoagite with baslc andesine
feldsparss. In other roglous it hao beon suggestod that rooks
of this type Lavo been dewived frowm un olivixé=basalt type of
wagne ard o tho lotter may w,uomlﬁemd to be the aotual
parent mago, althouch in this reglon, there is little fiold
bv&danbg availablo ot tho moment to support this nﬁppoa!.tlbu.

The ppﬁbiem of tho origin of audesltes has been reoently
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exauinod by Tilloyld) who, nmton ~ “truo andopites wre uuknown
!.n t;!m oceanic islunds, fov roclts g0 cullcd tz'om thwao
loonlitics avo allali types 1ike wugourites or trachybasulta® e
ud 4o oo dolng disucress with &zacnommw) vho, in his work
oa Favail dogeribos rodis og =
phonooryuts  ground wiso
) “umﬁu’sﬁw‘—mﬁooﬁoa“ At L0070 BO0-70
"oligoolugoeandonitoa”  Ab 46-00  70-U5

Tto "ondoslrowandesitoa” are gradatioml to tusaltse OSoue of
tho “oligocluse=updesitos” huve loug Lfoldspay phensorysta,.ut
tirps oxhiblit truchytic toxture, and coutaln o little
weglrinse-au3ito wid pogslble ricbeckites Both types, thoree-
fora, vy very olnllar to rooss alrveady describved froa the
voloonous of Golul and Hotwibaine and pavts.of the vift walle
. Roturaing to the reocent puzgostlons of ¥1lleyll) who
having syuthoolaed the poasible modes of origin of andemits,
£1na11y otutos thoro appeurs to be wowe com.cotion betueen
Ybagultic wugma aud andesitic poncsis”; qualifying this
reunrlk lator LY “tlo mannor of tho linknpe Liu houever, not svo
olear, and in particulsr chother nowo process supplementary to
fractlonnl. oryatallisation of basalt is not involved 4in the
produwtioa of andogito”.

tithout uny chenmlonl anulyses of tho andeaitic types
colloated fron thiz reglow, 1t 1o mot pogslble to puke way
peolly conntruotivo suzpestions vhileh way throa a light on the
origin of tho undopitos in this arcte Thelir close Grfinity
to buselts in gouw ocages bug beon etrosscd, .

- It hoo boca wonbloned thnt o lurge blook of granitioe
gnolss wvas found in ono of tlo oldor lbluwsbulne lava flovs.
Althoush an isolatod pucurience, this 3o mevoertholeas
signlficant in draulng atitountion to tho fact that, us those

P e -

(;1) Tilley Culie  Soup aspuota of wagiutioc evolution. Frog. ’
i hdde (eole H00. London 1050
(2) koedonudd 0.0, llawalion po Lror;mphlo province . ADOTe
17/ (Ge0le 500e Volas 60 PelB4I=1D0
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0ldox volounoos bogan to fowm, afteyr the irot of the woro
tocont poriods of rift foulting, tho wuEgan wust have
Gigostod u fair anount of bageuont conplex rocks, through which
16 had to forco u pavsage WLore Lt could reach tho surfuce,
he lutizate rolatiouship of volcano uwid buemouont cun still
be gocn In tho uren vhero Uhlig ougrostod thrusting tay huve
oocourred, on the aorth flank of 0ldoayo Sarin,

It is probablo therciore, that tho postulatod o0livinoe
busol)t paront nugan, should by difforontintion uwdt sore
aasinilation of the country rocl:, produce a baslc-andositioc
magme of tho typo soon around tho base of Estuzbaine., Some
of tho younser rocls on Lotuxmbaine upe the Bavensietype of
trachyandesitos vkere the foldapar cnn Lo labradorits, und tho
rooks thoroforu are gtriotly trachybasalts., This could be
agcouatod for porbaps Ly uosuming that ab this perlod, tho
vagma 4id not contuln ao much digested busemoat waterinle.

Hugearltes woro aloo notod on iotuzbailno bousath the
trachyutdooiton, and both of thoso “andcaltic” types, according
- to ':L‘Llleyu’ are foundl in oceanic iglunds and have been shoun
above £0 bo vory olmilar to rooks described by Hacdonalal®
fron Hawulde

The cooplicontary boavy magmutio traction wag later
oxtruded ag tho fivat oxstonaive £lou of lava from the voloano
of Golate It 1o n buslo voolﬁ, gonozrolly lacking in foldspar,
but vich in olivine and the rock hua bLWen 0alled & nephelinge
polabasalte Thio rool rasseblos in gome rospects the
poplolitd and lubradorite bearing atloutites of Inhmnnw)
from tho Runguo volcanle sros in gouthiora Tanganyika, vhere
pyroxond 1o noro comzoa than olivine. An anslysis of atluntite
15 givon boleow 4n tuble lo.89 togothoy with analyaes of
nepholirc-xananito, oliviroe-baaslt, oud andesinoeandesite frou
the Havailan potrographlo province.

(1) Tillsy OJie Sow aspects of magmatio evolution, Frese
Add, Goole Soce London 1050

(2) Lacdonsld O.1. Fawaldan potrojraphic province, AmOre
Cool. So0. Vole BO.pp.lMl - 1600

(3) Lohmoun, Zoiltaohre £e VULKE00L0310e Erge IV 1024 PellDe
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st 3imiley pocts have boen noteéd previously Lrou the
Oldoayo L'Luzal roglon, and othor purta of Zungunyike, uid
havo geuerally boun called nopheline-bussnltes. In 1034
feule and Gutes'd gound. nepreline wes probably present in the
groundmass in gowo rocks .from the Shira pesk oa Kllimenjaro,
end stotod that the Shira mophclintebogauites nhowed phonolitic
affinitios uvhilat otbers “grade into types in whioh foldspathold
1y loss conspicusus, such us-atlantite, trechybesalt ete,"

& peint 4u fuvour of.tho settling of the olivine orystuls,
ig that in-thin pections.olivings have becu-found encloged in
wepbeline cryotale, yot-the oryatullization period of the two
pust bove overlapped to sowe extent sinee in the sauwe-slide
the oliviies oo thenselves scon ounclosing poplelino, €.3.
JGG00,
iz At the sece timo  theipresence of the. nnderuturawd
gelspathold 1n plave of the feldspar, indicates desilication.
oi’ the parent wmigma, N .
i7:  Returping to the Hawallan potrogruphie province, Luwomld‘m
bag denetstrated thot desilication alouo would not produce
thege waderaaturated Javas, whleh could oaly be explulied -
P1g the povl ure eod magaas resulting f{ron loog crystellizee.
tion of a cafenmle sulagesa, varlcled. in guaken orystals and
poosibly Lo oediventury lize, Even vlthout edditlon of linue
stone, nuch o poge sould bo pieh in volutiles',

It 48 LAlloved that m.slmllar stete of affulra existed in
. this Oldonyo I"Ene;al. voglonse After the cowe of Ketumbolue
bad beon bullt by luva £lows to o holght . of uboub 9,600 feot
above -ssu level, thierc may well have been a gonsiderable
lupse of time, bofore tho mepholive-u@labasalts were extruded,
protubly as tls inltlul luva formation of the Gels) voloanuo.

Tie fuportant polnt ut this atage la to note, as
Baconala!B) hug sugeested, thatl in order to wocwmune for

41) * Yeale & Oatos 1934 Alne Hpte Depte of Gaology,
msawm Torpitorys
(g E-ﬁcvomm fi.iie awailan potrofraphio province. ALOrs
Geols 300s Vols capp.wn-mgzs

T
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wopholinsennlubagult, the wsslullation of & suall ewount of
lizoatowo may bo guspoctod, und would indecd be bolpful
thooroticully, iu wsaleting to oxplaln the high Cad coatent
of.thepe rocks;. nlthough, 1t 19 guite appreclated that 41t s
not recesadry to asalnllute lumatons Lo arrive at the gewe
Gonslusions Similur rooks in other potrographic proviuces
way %oll buve no comnsction with liwegtons at ulle.

Ovorlylns tho nopholino-uwlabasalts of Gelal, ure the
wore cilicoous phonolitos, whilol in turn grade upwards into
phonolitic~trachyton, and trachytlc rocka conteinlng
barlovikitc.  Thoso trachytos are simllur to the Kibangaint
trachytes containing riobeckite ond srivedsonite in preference
to tha barkevii tits amphibole. Thore is no evidence at the
moment to indloatQ thnt the Kibangaini trachytes are anything
tut platecu davas of sxall sccle {lasuve orutlons. . Potroe
genetioally, thoy would £it into the . repglonal magastic trend,
"‘u;; thio otage without wsaunlag say major nodifioatlons of the
u;;ht fragtion of the magma,

. Similor extrualons of trschytea in the whole of the
GNBGWJ KLCE Volley, axe indicative of o very much larger
resio:ml ME;m of this composition, uhilch Loy well have whore
gom a mwtm hiastory eouparable to thut cutlined abovo.

A amall voloanto cond, sod wurksd foaturs oa the
woatora flonlz of Hotwabulne 13 called Lolgudolgonias, Hope
phouolites and nopholiniticeplionolites were colleoted, while
ainllar rocks ueie noted forning smull hillocks at the baae
of the rift wull in tho Ungaruls und 0ldonyoe L'Engal ureus,
dnd oy thoucht to o products of fisaure eruption. A1
these Fooks contain more nepholine then the nepheline~-uelabusalts,
al ‘therefore 1t is srgued, nay well reprosent extrusives of
& vagns ahoslng inorcased uadersaturation.

+1 %o havo thorefore, besides o s0rics of more slliccows =
1ight frootion = dﬂ.ft‘dzfez/ibmuoa'p’mdtmts: as scan on the
highop flan.‘.s%of Kotusbalne uod Golol, u gepsral trepd towards
mum» umemat:uration on the purt of tho parent wmagud, @
polint whz,ch 13 talmn u.;) 1n dotall lutor,
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Inolusions of dunito aro a fuature of gouo of the curly
lave flosp on Colul, und of tho lavas of luwaii, Llsowhoro
in tho louallan urchilpelugo, uucﬁomldu) reports alkaline
lavas vherc Yporldotitic and gabbroic cognate inolusions sro
ocoznon®s  But in this rospoot, smd at this point, the
einmlloxrity botvwoen theso two petrographic provinces onds.

’31‘110?(”’ has notod that the “endositio" stuge of tho
fawalian voleanio evolution, 1s compuradle to the Lull alknlie
pagm oorles, and o goon on to suy with reference to the
Hawalion reglon, that “this olkallno wapme, like its countore
part oa tho coatinontal areas, 1g a differentiated sorics
partly diverging to phoaolite but ranging through trachiyte to
pantellerito, tho typloal acld alkall ondeproduct”.

At tho Wgluaing of the contury soveral of tho carly
Goruan woriera oa voleanologicsl probloms in Eust Afrloa,
upproclated the oinilarity botucen sozo of tho Eaat african
'Hiavan. and thoase kaoun frou Fantolleris. A quarter of u
soutury lator Gl.larmpbell Sattn(®) denongtrated to an even
groater oxtent, tho very striling close relationship of certaln
rooks from thost tuo areus,

e mgmlh;!.t:;gﬂ)hgngly;es ootrion to bLoth the oldey and
JYouwnopn exbruzive poriods ,

Tha older ssztrusive phoaolites, und more 6spooclally the
nephiclinitio-phonolites, ure couperable to wmany rocks of
the youngor woro alkaline oxtrusivos which are particularly

conmon on Nosonlls, tho oldest volouno of the younger extrualve
croup, aud to many of tbe lava flows from the actlve volouns,
0ldonyo Llinzal.

To sono oxteat the ©oix amalyses in table Lo, 30 help to
illustrate this point, althoush no chenloal analysie has bagn
made of an 0ldor cxtrusive nepheliniticephonolite in this
districts. The nourost exomplo is the phonolitic-trachyte fiom
) Uhco0ma I Gane analiun patroSraphiC Province s AmOT e

Gaole S00e Vole GJ ppe 1541-2603.

(2) T1lloy C.t. Hagaatic cvolutlon. Yyes. Adde Geol. 300e

Inodon 1959,
(5) Combel) Suith W. & clusalfication of son® rhyolites oto.

QeJFe3e Vol, U7 2031 PP L1850
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HeHelurdgwan Anuiyat,
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Wetlstordomun analyste
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Golul, whioh ohwiously coatalus mioze 810,. 1l two amlyses
fro ElVo ave instructive, one u napholine rhoubeporpliyry,
the otbor a leuwolte rhocbeporphyry, und both intermediate in
.eompositlon totuesn theo UHosonik uni Golal amilysea ip tho
03w table and therefore possibly similar to the nsphelinitics
phonolités of the older extrusive type reforred to above
{p+150). oo - e

In thin ssotion the Kllimanjaro rhoubeperphyrics rescumble
the more phoaolitic of thass mephelinitic~phonolites, aad
from £1013 evidence must wepresont owe of the younger of the
oldcr exntrusive laves.” ihat eiwllay phonolitic rocks oocur
over u wids aros in Eapt &fricu, has previously Yen demonstratod
by Frofe J.‘?:'.ﬂrez;ory‘u » Campbeil Sutth(®) apa others, -

4 gomparison between tho cnslyses of the younger extrusives,
that io JOOCO froa Hogonlk, and JOB68 and JOBAM from Oldonyo
LVEngal, Gith tho phonolitie reck JOS2S from Gelsl, indicate
a'marked decroaso in 5105 und a ‘sha)l dootease in 4103 &
notioeuble 1lucreaso in Cad, sad an inoresss in Nagd snd: Ti0g
with o possiblo incruise 1n Pplg.  Theso rouks are the most
siliceoun of £l younzer voleanics, yot even at this stuge
indtoate with cortaln modifications, the sace characteristics
to be svon noticenbly in tho more dosilicated vools mentioned
TSN o |

& It has booa buggmat;od that the trend of mci‘aasiug
udersaturation up to this polnt way Lest be accounted for by
the process of tagmtio d1fforentintion by crystal aettling,
socompanied in nll probability, by the nssimilation of soue
1imoatoms e | ‘

It 15 fusthop ougzested, that at thils stage, which follows
the loat perlod of rift faulting of consideratle magnitude e
probably of late Plelstocéns nge = the extsting nephelinitic”

(1) Oregory 7.7, 19@1. Tho FLLL Valleys and Geology of Eust
| Africas London 8 voe |

() Zmith Compbel) e 1931. A olassification of momo

) rh?Olitﬁﬂ;ﬁ?Oo QedoeTals VO]-OQ 87+ pp.212-«358,

VN
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phonolitle magsa nov tesimilated lizeastons to an oven greater
cxtent than thut proviously poatulatod, producing @a a yesuwlt,
8 sulto. of rooks which tond to LOCOm® prozreasively richer in
tholr Ca0 coatonbe . Lyldence for the masimillstion of
Alzpstone 2a nst only show by tle lightor magmtic fraotion,
tub alro by tho faot that me1ilitesbasalt. is.probably ..
produsald fran tho Lagle: parental wmagaa, The latter point 1s
deolt with laters . oep o s e
:1'?’*:10“1‘6 te ‘axr,\ altnglt * ) . ~
~ Azongst cortaln rocks fowad only oa Oldonyo L'Cagal
A oxasples of fontles and tweltasltvs whioh have alreudy
};een doaorived polrographlically. Joh,nmmon!a‘?f’ remarks
é;;»th:a podos, of orilgin.of thase rocks have been noted. see-
Pe 89 o Lo¥e rocontly von Eokwrsant®) has sntrodused .the-
tern "fonitisatlon" and hag studled thie.process-in great
detall in ths roclg from Alul. There secuma to bo. little: -
reagon for doubting that these rooks, typleal of aeveral
ﬁmum provincos hove beon formed by this process, and thé
inovitoble olose .ussosiation . of patent wagsa'and the basement
rocks la thorefoma confimmed. ..y - o L an i
s .ﬁzm&mdqgrmg(s’ apparontly quotiing. froa the -early
records of tho Gommn explorers, roported many rocks.of
t“:’&égem:?nt;*complez 0rigin, occursring wa ¢Joctamenta around the
nanm of 0ldonyo L'%ncal}. details of thwse rools luve been
éi;ten above 5c0 p. 83uhon desling with tho previous work on
t;jhia rogione  Tho pather more cox:ongiceted blociks of basee
rant must have Wen visible before tue 1917 eruption, uhon -
luva flous wore notod from tho voloano.  Since 1917 theve
bave been at loast thaeo other eruptlons all of which appear
to kava covered ruch of those basorant ojectumonta, whiich
were certalnly wigosmion dwrdng the 1960 end 1851 luveatigatious

{1) Johannsen A. 1930, & desoriptive petrosraphy v, I=IVe
(2)cokermumy 1 vone 10400 Tho alltalinc digtrict of Alnd

~. 1glapds’ - Hverigus Gsolosiska UnderaBinings Ser, oas Kol.30
(3) Lxdmannsdorffer O.de 1055, . Ubor Vollastonlturtit und die
L Insbstelungsweleen von Alikalipestoinen, Sitzungsberiobte

. .48r Feideiberger Akadomie der Uisssnachaften. Mathse Kle -

%
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of the writers. licroscoplool stuily hag revealed tke atrous
reocmblancs of somo rook frupmnts, ospeoially from Korimasl,
to typloal bastment aomplex typis.

<here 1s tho additlonel cvidoncs of the intimate

¥olatilonship of luva end bescsont, as ston today on the
northern £lank of Oldonyo Sunbwm, where bLoth fntrusive aod
sxtrusive”lava™uas notod.
e forpation of the alhkalin : gapbogatit
To the wrlteyr it ccoxs reagonable to poatulate that if
at ond stope in the Listory of the Usrimasi und 0ldovayo.
LYogal volcanous, bDasement dolomitic limestone in liew of
granitic=znolss was brought into contuot with the parent magma,

iles a difforent sorles of wwactlonw, Ly 8 procesa compuruble
to "gepitisation® would result, lcuding to the formation of
wopholing roolks and osrbouatites. It 1z suggested the
ohapze of peadtlon of the bamement rooks was brought abeut by
\“thaaﬁambu faulting, when dlaplucements of 4,000 feet took
PlLACE .

Compared with other reglons where tha liwestons syantexis
procosn of o1y} aua nig £nllosers hau been invoked, the
Korimosl anl 0ldonyo LYEnzad reglon is somewbat differeat.
Lot only 1u there every possibility thot limsstons was
avallable, bul walike othoex carbonatite provinces, once this
liccstomns bsd been cxhsuabed, the maguatic trend sppears to
loateate o rotura to ita originul stite, in thls ocase
nephelinitic and phosolitio, auggesting in this region
limestone assluilation was & looal pbenocviwns of shiort duration
onlye ‘

On skotoh mup fige 2 18 indicuted u large belt of
dolomitic limestones, As dlacugsed in tho acction on the
bageuont rocks of this aves, this llmeatoce belt was mupped
nﬁd analysed in ceveral places. 1w dolounitic liwestone Iung
slnost purallsl to, tud sowd 70 mllos cast of, the 0ldonyo
L¥Engal nyos, whilst funtler smuller cacurrences of delouitio

(1) Daly ReAe 1933, IZooous Xooks ond the Deptla of the Eurth.
u@ﬁrﬁw-}lm.
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- dasatons, sonstlnos with gruphitceachiatu, have becn noted
in the reglon of stepefauwlting, very much msurer to 0ldmyo
L¥ngale Ous anaslyslis of thisg limcotono 414 shew caloaroows
rather than dolenitio affinitics, Lub it L3 considered to
be the oxcoption rather than the rule, )

Lo fleld evidonso wup found fndlcating thot tho belt of
lirwatouo dips tovads thy L6 valloy, althiough this may
heve booen tho poso initielly. Tho smuller occurrencés of
limegtons 4n the atop-~faultod uyren arc & nore probably

’ %i;;wautm gourcs. Futwre cepping of the outcropping tascrent

T ¢o tho north eud south of tho lavag Lo tho Oregory Rift

Valley, should provide additional evidence of the posaible
charagter of the Lacemont bongath ths rifs valley lavas,

It poeny ronconablo to auggost therefore, that o gulte
eble gouroe of dolomitle lLimestons sccurred in tho baseomant
rocks, undermsath thase volcamnos, vhich was brought into

'{'37-*"'509;1%06 ulth the alroady modified magas, after & pariocd of
wajor -faultiug.

The exiatonco of o simtlnr potentinl gourco of dolomite

"3s gliodn to Lo xocoasary by vou Ec!carmu’ who in drawing
his P5/TX 410pean in explunation of tho origin of the Alnd
8lirl i rocikd, fownd 1Y doslrable to postulate the presouce

7 pf doloadtd .

Tho vescticn of the 1isht and koavy fractions of the

greatly modifled supposed olivinoe=basult parent wapma, to the
. dolomitic limoatozs i3 now coussidered, und may be represented

thusim=

1) Eolbowstnn H vons 1048. 5bo elkaline district of Alud
. (2) island. ﬂverig;aa Geoloziola Unlderaokninge Sore Cle
I 5036
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a tlec trond « cuvbonutite, alkaline lava serios

s8vito or
carbonatite
(urtite) nephelinite
(i OlltO) ne halixﬁtgg and
o lancpholinito
J\ {eltvigito) fenite
pyroxenite tvoltésite
N
| nsphe ce~phonolite
welilite~bosalt nepholmnﬂ?mﬁlabaaalb \
: //,,//éfEii;z;;-bnnalt
dolonmitic limostone granitic=gneiss

Xo annlyais_of the nopheline~mslabaszalt 1s svailable, dus
sgein using Lebmann's atlantite, which hago provicusly been coupared
with gimmr rooks from Hawali, asome comparlson oan be made, sce
table Ho.31, with the new analysis of melilito~basalt £yom this
reglon, Likewlse for the light fraction, two melanephelinites,
one from Oldonyo L'ingal nnd the othor fiom Kerimasi, may be
comparad, tablo lioe U1, with the more giliceous nophelinitioc-
phonolite and phonolitic typos of this xeglon.

in both caseg there is a gteop risc in the Cald coxntent,
accoupanied by rising Io, lg0, and decreasing Algly and alkalls,
710g ond Pg0g tend to inorease at the pauo time, In the case of
the melilite-basult, however, Fe shows & very slight inorease, aid
the allalls tend to inorease, bub, in the biotite-pyroxenite
Ja1264, already discussed, the alkalis deoreased,

The Ca0 content in all of the three examples of desilioated
rooks, JA958, JGLL270 and JOUBOB, are higher than any Cad coutent
noted by Maocbonald{}) gn his series of average analyaes of the
Hawailan rooks. Compaxe 13,705 Cad of tho aversge Hawaiian
welilite~basalt, with 14.433 the loweat figure for Ca0 in the three

(1) UYooDonald G.A. Hawalian potrographic provinoe. Amer. Geol.
Socs Vol. 80 pp. 15411505,
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rooks guotud abiove or 18,034 tho lowat Ca0 figure in
Ja01E, tho pyrosoue=~tophibolite, fov uny of tho Lerimasle
Oldonyo &lingal rociu .

It has vuon wontioasd that uscdon
bis underdaturatod rooks by wothods other thon tho ssslnilie
ation of lioptowd sugpesta that liwecstone ussimilation
Hgould furaloh a roady explanation for the diutinotly highey
coantent of 1ims in thogo lavas as coupared with the parent
olivioebasalt? (ubich at Uawall, contulng 10,345 Cad)e.

saglonald has showa hiow $0 dorive all tlhe Hewalisn rogks
by & well roasoned nocount in whilch be luldicates the
quantities and pinorals nsoesdary to Lo added to o subtruuted

ld‘ Y having forwed

fron the paront cagane 8o yoars beforo Lamnm)
desoribing the Iron Hill alkalins couwplox of Colozado usod &
sindlar llue of approdolis Akthough essentlally thworectloal
thig ooculd oqually well be applied to the alkaline
ﬁetrompMQ proviuoe uondexr coasidoration.
The 1liteebagn

Yuias rock i to be Lound ug a large luva flow on the
northera flants of Oldonyo L'ingal, with other smaller
ooowmnences olightly to the north of thege the sumall hill
oalled Apaykon 1a particularly lLuportaant. From the position
of this lava on the flonk of 01donyo L'Engsi, 1t ia certainly
ond of the 0ldist,4f not the oldors flou of lava on tha
mountaine Lt Las beon notod before hou Laobonaldll) dertves
the 1e1i1ito-nopholing=basalts of Hawali, and his sugsestion
that 1ime ssaimilatlon would ¢xplain the high Cad content.

Elsevhore in tho sams work LiacDonald maintuing that
"tho additlon of a lurger smount of lime in some wapno
ochanbers, olther assnkon plagioclaue, or by the agssimilation
of limestons, wmay lead to the looal developuent of mslilite

{1) Escdonald Ge.i. Hawaiion potrogruphic provincs, AmoreGeols
508e VOle 60 Ppe 1841«1000,. §

(2} Largon £.8. 10423 Alkalic roocks of Iron filll, Guanison
County:, Colorado U.G. 0¢0le 300 Fiofe Puper 107«Ae
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rocka',

Froa the suslyuoes quotad avove 1t 1o sugcuutod that in
the Oldlonyo LYenzul uwvou tho possibility of limostone
Gselmilution way bave bLoon groatur than lzacvouulau) thouzhe
Lo Lo poeslblo fu tho cuuo of Hawail.

Ab tho dron H1ll alialindg Gouplox, Lumeuw’ dorived
his wncowpahsrite vook, {rom ous of Daly's avorage plateau
bpesslta by sooinllubloa of limtotoae = otrlotly dolomite at
deptile -

Lalilito-Lounling roglkts hiove Wuen degerlivd froa o uusbor
of places In Lust afprlea; 4n 1004 Fhmmx‘s) notad ooks
gontalning welilite and lowcito Lrom Goma, while othur
osoursonces havo aon notod by llolucs and Harwoodw’ in the
putusbira »oglon) by Ganl®) o youns Xlgon, and moro
eosntly bi mg(ﬁ.) from tho tepuk axea, all in Ugunda,
keiilibosbasalt bis also been wportad"” frow Hilivnajuro.
Tho presdncy of meliliteebusalt in the Oldonyo L¥kngal wveglon
s nob excoptionnl, and in this case at least, bLut perhapa
not to tho sawe cxtout dn soww of the othor vocurrvenses, the
wodificd paront magua hag wogt probably been still further

desilicated by tho maslulilatioa of dolomitic limwagtonus.

{1} uacvonald Geae Havallan potrographlc provincu. swore Geol.

80C Vol. 89 PDw 15411505

{R) Larson Leds 2942, alkallo rocks of Ivon 1111, Guonlson
Countyy, Colorudn Uld.0coles 300. Prof. ¥apor 107-A,

{3) Pinekh L. Dio Jungvullanigehon Guustolius dea Klwusecw
Gobieles Vios, brzobae Doutsoh. 2ontral Afrilka kxped,
10071008+ DBl.ls ‘1’ vpodfkb

(4) Eolmes A & Harwood ¥.V. 1057. Tho voloanic area of
Bufuabiva, Geole Swwe of Uganda. lemolr IIX.

(5) Oduan 0,1, LO30. Volconic Books of Lte Llgon 1n British
Easbdgis‘i%gg. Gaol. Froningops Firhemilingar 1030
pp. .

(6) Eing B.¢, 1949 The Hupuk arca of Youthern Kaxamols
Uganda Geolonical Jurvey, lousiy V.

(7) ilute P. 1012. Do £ilimanjaro quotes Fiuockh,
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iho _earbunatiten

It La consldortd probable thut Kerinagl wog forcod
While tho degillcatlon of the wapgms was in progresa. %hilg
volcano Conslats ogsontlally of calourcows and alinline rocks
ia tho foms of slucted Lruguenta, ubich includo bouldors of
curbonutlite; all aro opreccntatives of o highly oxploaive
1ight magmtlic feeotlon, charged witb CO4 due to the
dissooliatlion of tho dolcallc,

Tuo analysos caly bave go far teen wado of tho Korimaal
curboaatiten, tul thoy ere Lumtruotive, and cooparce with
slivites or carbomatltlus Lyou olher purta of thw world. One
of tie lwrimisl rooka JUGLY contulns 5l.607 Cad, tho waln
Hippurdtios! ars I anl Pplge  The oecond carbunatite JOOLO
shous S50.017% Ca0, bub contalns over 115 of both Faply sud
¥g03 tnoso arse prosoat in the nlunorals forstorito and magne=
tite, tho foruey gonorally accoptod es bolng formad through
tho sotamorphlon o doloultve In tho cowss of tho ook
36814, forsterdte im accompunled by opinel, which Hapiopid)
meintalns 13 %0 very charucteristic wocossory ulneral in
foratorito and Glopsldo-marblcg®s In both of thoso rocks
Veons haog found buddeloylito, which bheo ragawds os o wineral
poculisr to cavbonatites -~ o coucluslon with ublch the writer
agrecss S0 attontion hus provicwsly bLeen pald to the
abundance of ophono, porovslklte, ulanlte and apatlte, ia
pary of tbe Forluaci aud Oldonyo LY'Engni vooks. TLose
winsrals lndlcate high T104 and PgOp content, which are
features of carboastite omd tholr assoccluted 6lkaline rocks
63 o whols.

To tho writer therefore, in the lipht of pregont
kaowlodpe, thore is 11ittle doubt that thope Horimasi 0aloe
rich rook fragmontyg oo carbonatites or sgdvites, und that
they have oplginated fron the wotumorphism porhaps sccompanied

(1) Marlor A, 1030 Metamorphism. Methuen 2nd Edition..
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by wobllization of tho bgpomont dolomitio limestonoe Thoy
carry both dolomitio motamorphic minorals, and a sulte of
winorals typloal of carbonatitos contalning Pg0g, Ti0p and
Zroa, which aro asowwsd to have boon introduccd by some
hydrothormal procoss from s deop-sentod magmatlc sourco,

Probably contomporansoug with tho formatlon of Kerimaal,
aro the amall subsldiary calcareous ash cones like lamota,
possibly Klsotoy, snd no doubd the lurge oxplosion orater of
Lubagal.

The mapmatic trend aftor tho earbonntite formntion

It has alroady boon mentionsd thut Nosonlk was being

fortod of nophelinitlic and nophelinitioce~phonolitioc rooks
before tho lust major porlod of faulting,vhen the Sembu fault
was formod, ag scuo of tho lava flowas from Uosonik havo beon
faultede Ao a regult, the rocks of this mountain hav e been
takon to bo indicative of tho wagma at tho perlod of
aballicabion. Ho rocks of the wrtite~uwoltoigito nepholinite
typo wore found on Hozonik,

It 1s interosting to noto that tho nephelinitic-
bhonolitio magna ougpoostod as bolng the otato of the parsnt
magma prior to'major doailioation, is roprosented in the wore
phoaolitic lavas amongst tho latoat oxtrusions of Kibo,
the nepholino=syenite plug on Hount Konya, anl the phonolitces
vhich were collectcd from kount ¥eru,
~ rurther, tho rock JGO66 collected from what is ons of
the highost, and thoroforc possibly, youngest lava flows on
oldonyo L'tngal, ohows on chomioal analysls to be comparablo
uith the partial apalysls of JUOG5 from losonik an exswplo of
one of tho older predosilloation roolts. It was recorded by
Hoblay(l) that luava flows woro reported from Oldonyo L'Lngal
during tho 1917 eoruption, and the voloano haa erupted

sovoral ticos ainco that datoe

(1) lobley C.ii. 1918. A volcanlc eruption in E.Africa,
Journe. k. african lat, ist. 300. VI,
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tho tablo 26 ntrossos tho largo numbor of conparable
speolsna of nopholiniticephonolites from Oldoay L'Engal
and Xosonilk.

It 1 ouggostod that tho formution of Korimasl was @
spooclal phusoe in tho potrogenotio hiastory of tho submagsau,
which after oxtonsive dosilicntion, cotauorphism and
potagomation, leading to the éexplosive extrusion of the
carbonrtitos and sodaerich alkaline rooks, tended to return
to tho moro mnormal phonolitic donditions, after the avallablo
dolonitic limestone vas largely exhausted.

fhe urtite-mioltolgito types of nophelinite and the biotitoe
gyroxnnit;oa

S0 far ‘ud zontloa hes boewu uade of tho above sulte of
roola, which 1iko tho carbonutites, heve beon found only os
;Jeoted fraguentne.

- All of those rocks aro typical of alkalino provinoces,
ard have boon dlosocussed at some longth in the litorature.
J.’t; is bolicved that the actlon of a magma of nephelinitic-
§h§nolitio corposdtion on dolomitic limostone would result
in thoe formation of carbvonatito, and o now alialine magms,
éhich on difforcntintion by crystal sottliog,would account for
tﬁe leucooratio to wolanocratic asorics of nephelinites,
1ilonod to tho urtito-moltolgite soeries, snd the ultra=baslo
blotite~pyroxonlte. Theso ultra~basic rocks must havo beon
formad by orystal mccumulation in a uCOp=goated wagmle

tho wmain difforoatiction procoas outlined abovo would bo
consldorably modiflcd by motagomatic ¢ffcots boruo out by the
prosenceé of sulphides, apatito and titaniun-boaring minerals.
A rolutlively large nuzbor of bloocks of wolanephiolinite with
weltolglto affinitios wora collocted on tho surmit of
Oldonyo L'tngnd and are suggestive of rocont origin, They
wmay porhips bs roforred to the 1940-41 eruptlon although
no such rogksa urc described in dotall by Riohardtl’.

(1) Richard J.r. 1942 Volcanolo3iosl Obaorvationg in East
Africa = 0ldonyo L'tngale. Tho 1940=4) oruptlon.
Jour. bifrlean liat. Higts 300s VOLe XVIe o2 & 3

" (7L & 72) pp. 89-108.
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If this 10 tho caso 1t appoars to ilndicate that the phonolitic
magua hao wore recoutly becows dogllicated to a certaln oxtents
Dotnilod nmicroscopioul lnveotigation on the linos of ur,.Pulfrey's
worll on tho IHoma Day alkaline rocks would probably indicate
furthor maguatic cycloa,

Varlation diarrams

Thesc bave beow complled forr tho Oldonyo L'Engal suito
of rocks, tho Korimanl cjootod lava blocks ard the Korimasi
carbonatlitog. All kaocun chomlcal annlysos for thoso twuo
voleanoon havo baen incorporateds dotalls of those analysos
will bO found in tablos lo. 32 and 33,

1, Tho 0ldonyo L'Insai variation diagpom

Tho woat lntoresting foantures about this variution
dlagran are tho irregularities botueon 42% and 44% S10p. Thoy
occur in sn othorulico rougonobly normal sot of cwrves, which
aro gonorally taken as ougzoating that u pulto of rooks has
originated Ly waguatic differontiation and crystal sottling
processce

Although such differontintion proccssca bave beon
postulatod in tho discussion oa potroguncsis above, it has
been ohoun that those processgs wore considerably wmodificd
at timos, and 1t 1s puggested thut the trus cagsuatic oyole
canuot be olearly followcd frowm ono set of curves plotted
irrospootive of tho time factor. This ig boocausc the
postulated nopholinltic-~phonolite wmagua apparontly ucdoersent
nodiflication throuzh asaiulloting & limited amount of dolonlte,
evontually roturning to its original cowposition; prosunably
whon tho suply of dolomitic limoatono became exhausted.
Lovertholoas, such dlagraus scrve to styess certnin significant
points uhioch are aou conaldored in some dotulil.

It uno also sugrested thut the wagun at thoe gosmence=
wont of the forumtion of Oldoanyo L'hagal, was o nophelinitic-
phonolite of chomical composition 1lilto the rock J(3965,
see table 30 ¢Crom tlie older wountalin of Kosonik, which vas

(1) Pulfroy vi. 10G0. Ijolitlio rocka near Homa Baye
ventern Konyae QeJeGeds Vole CV. pp. 426-459,
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bolng foimod bYofore the lust groat poriod of rift faulting,
This rock is vorv gimllar tn JOUGG, ono of tho moro rocent
luva flowa from tho youngor volomno. Tho slightly nove
silicoous roclk JGEBY4 was not found in situ, bLut wost
cortainly comop fron Oldonyo L'kngal,

The veristion diagran should show furtber differentice
tion of thio nopholinitic-phonolite mapma, (the modified
roglonal parant magmnl) alno uny ospeocinl offects, such us the
ansginllation of limoastone, chould porhaps be indioated by
both tho modiflcd nepheliniticephonolite and tho hesvior
crystal asccurmulnted portica of tho sure cagoas

It wulll be notliced on tho variantion diaugram that, as
tlo alllea percentage deoreasen to Just under 44% 810, the
Ca0 and Hg0 incronae noticoably, whilo both alkalls deooresse.
This 1o wiore thoro 1s & very nurked CaQeMgO peak in tho

variation dlagrame With  decrosse of less than .87 510,
‘fron this polnt, the Ca0 now decreases rapidly, while uwith a

further reduction of Just over .15 of 310p, the Cad once
sgain increasts by olwoat 0% to a total of 19.03% of Ca0 in
tho wollastonlte-ljolite quoted by Isrdmmdorrreru’ e Ina
furthor deorotge of just over.Gi of 810, to 4R.44% 810,, the
Cad doarenses rapldly once more, to just over 10f. Mo
othey poaks occur towards the low alllca ond of the dlagram,
althouzh the unalysls of JG1Z275 a wolanepholinite, causes &
suall »iso in tho Cald value.

Up to this point Cad and g0 have noved syopathetlically,
acaompanied by 110, vhilet Alg0y and the olkalis have been
antipathetic to thom. GOeperally the ¥eQ amd Fegdy tord to be
sympathotic to Ca0 and Hz0, but this doos not follow in overy

Ca8G «

(1) Exdmanasdorffor O.l. 1936« Ubor vollmstoniturtit und dle
Enststohunpavoison von Alkallgostoinon. Sitzungsberichte
dor Heldelborgor akadenls dor Wissonschuften, Kaths oKle
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A furthor dvcrouso in 510, bolow 42.4473 shoua 2 brooke
doun in tho abovo relationshkipe. Low, tho Cao, Aln0z and
lag0 docrongo, uhilat ¥g0, FoO und T105 inoreasc relativoly
consldoradly. Ihia chango in the rolationships of the
syupathetic aund antipathotlo oxides g intorprotod in the
following manore AL abosub 37§i8108 tho normal crystallicae-
tion difforontiontion process, with modifications coases,
ard tho orlgin of the mogt baslc rook, the mwolilite-~basalt,
JG9568 must Lo agcounted for by somd othor means. The
proceas which has boon suggested ig the dealliocntion of tho
hoavy fractlon of the modificd parent magone, together with
gon® oryatal ascowmnmlatlion as witnosgsed by the presence of
olivine in thone wwlilito-~bagalta.

The varlation ourve of tho 0Oldcayo L'kngal rocks,
tlorofore, substantiatoa the hypothepis that a normal
differontlation serios of the neplwlinitic-plionolitic magna
existed, and 1o ropresonted by the rooks JA866, JABIG, L1l
and L7, wore phonolitlo varietics to uore melansphelinitic
varietico. Supcricpossd on this normal variantion dingrawn are
the effects of pnothor abnormAl differentiated magmatlc
sories, roprosented by the cale-rich extruaive equivalents of
the urtito-neltoliglto=-blotito=~pyroxonite rupgua, IThese
are shown in the variation dingrwn by nunalysea of JO1R7S,

o alanephelinite uith rwltelglite affinlties, tho wollastoulte-
1jolite of Eramannsdorrfer&lﬁnd JALR79 snother molanepholinite
but rosombling the wore loncocrutic i1jolites.

If these cale-rich rocks werce oxmltted, the varistion
diagram would have a porc nortwl appouranceé, as indicated in
fig. 0 s by tho dotited 1lino owrve for the undesilicated
roockae

There would mppoar to b¢ no great distortion of the
varlation dlagran, caused through jolning the more siliceous
end of the variation diapgram of tho Oldonyo i'Ensai rocks,
that 1s JOOD4, with tho Golal phonolitlo-trachyte, which itself

(1) Erdmannsdorffer 0.H. 1038. Ubor fiollastoaiturtit und die
Engtotohunsosvelaen von Alkaligostolndl.e. 8itzungsborichto
der Leldolberger kadcmio Aoy vilsgonschaften. Maths Kl.
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hog beon jJoinod to tho Kibangainl trachyto. It has boon
suggsested oll these rooks are ropreventativos of o roglonal
nagantlo trend, aod in fact, the resulting compoaite
vard tion disgran rogembles part of Prlor'su’ varlation
dlegrau osoe f£15.10, on a suite of voleapnic rocks from Konya,
vhlch hoasver oare genorally very wuch wmore silicoous than
the rooks frow tho aren now under consideration.

2. Tho Eorlminl vuriation dinsrran

The three knoun analysogs from thig volcano of rooks
othoy than carbonatitos, havo boon plotted on o variation
dlagram, which in splte of the guall aumber of analyses
cvallable, ludilcutes goro intoresting features worthy of
further coxonte

when the dorimasi varintion diagram 1s coapared with
the varistion diegran of the Oldonyo L'kngal rocks, the
noticeable feature is ths extrowsly hlgh Cad contont of tho
Kerlimial rockss iho highogst figuro for Ca0 ococurs at
414355 8105 It will bo scen that, taking uo notlco of the
influcnce of JOB18 from Kilpataey, for thc time baing, Cal 1s
folloasd ayrpathetlioally by igd, Foplz and FoO, whoreas, os
noted in the Oldcnyo L'knsal disgram, tho Algly and alkalls
are once sgaln untipathotio. This sugcests that the rocks
used in tke construction of thias diagram, arc allied in
gomposition to the oxtrusivo cquivalonts of an urtite~
uolteiglto magmay  in all probabllity, the sewe wagma noted
sbove in the explanation of the Oldonyo L'inget vark tien
diagran,

There aro no psals in tho Kerimasl varlation diagran,
until the rocl: JGD1O from tho parasitic cone Kisotey 1is
consldored. This rock is the pyroxecne=-amphibolite proviously
sacribed seg po71, to be a wmost uncoumnon, end rather unusual
ultored type of pyroxcuite. 1ho Ca0 value nou decroases
towards JUOX8 ap doco the M0, 4lp0p and Eg0, whilat both FeO
and Fog0z aud Nagd rise, along withTiOgs the latter showlng

(1) Prior G.T. 1900 Huin. Kage Vole XIIL p.O247

Harker A 1009. The natural histor igne cks.
Methuen, Y of igneous rocks
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& rather gpectactular incruase at this point. Thoso
anomalous conditious, ns previougly nctod in the oage of the
m1ilito~basult of Oldonyo LY nzni, point to an oripin
for this rock other thur the normal crystal accumuletion
process invoked rreviously. Tho high TL05 ond the prosence
of (OH) in the ammhibolo are sugrestive of consilderable
rodificatisng by hyarothermel procecoscs,

e 1ih0 ocarvbonatite varistinn 4insvram

It %5 intoresting te pote that when thoe twe analysss
of carbonatlite are talkon into conglderation, one a pure and
tho othor an lmpurs varlety, thon, oo the Ca0 ard Pplp
incroase, the Feo0s and Ng0d dooresse, whlle the FeO roumaing
puch the gamoe dhis L3 o difforont stato of affalrs
comparod wlth the varlatlion dlagrama shown to W répraponta=
tive of magmatlo Jdifforontiation, aud thorefore, the
carbonatitos would appsar to have boon fofmﬂd undor speocisl
condlitlongs.

Qonoyal Conclusion

It is sugueotod that thig potrographic provinece throus
now 1igat on tw formation of csrbonutitos. In Torimasi,
tho osrbonstite Lo found ag o jootod blocks, althoush 1t way
woll ococur in tho throat of tho volcuno, ws 1o the caso in
othor localitics. Secondly, tho carbonatites are not the
last rocks to s foruwod in Luls roglon, us Oldonyo L'hngal
1s aotive, producing nopholinitlc and phonolitic types.

Tho wrlter has ondeavowrsd to demonstrate that the
modification of & lizht fraction nephelinltic-phonolitic
typo of uagma, which i extromoly comtion in Last ifrich, may
have rogsultcd from difforontiastion and gomo ulteration by
contamination ulth ¢1w country rock from an olivino=~basalt
parent wagaa.  This ucpnolinltlc-phanolitio magns Lype,
after a period of major foulting, los subsequontly been
further desllicated, through the agoimilation of a limited
supply of dolomitlc limsstons from the basement complex,
rosulting inthe formution of meltoigltec types of
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of molunepholinito und wgsoclated roclis, and carbounastite.
Aftox tho limoatono oupply hod YWoou largely oxhausted, tho
pagnd revertcd to its orlglnil wore phonolitie naturo, with
furthar, possiblo ovideance of a poriod of moye reocent
dogilificatlione Tht kouvy fraction of tho modified original
ragnid, wag 0lso dsgllicuted to acoount for the melilite~
bagaltig,.

It 13 fully approotated thut tho thove hypothosis will
b modificd in tho 1ight of future, more dotullod investigatlions

tha prosent theals, 1t 1o strossed, regults from geologliceal

. reconnalgsanco only.
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s _relationahip of Kopimasi to the othopr gurbonatites of hast
and Contral africa

In conclusion, brief notes aro subnltted on somo of the
wider agpects of tho signifiocance of this sumll area of volosnio
rooks Just dogoribed. Attenticn is dirocted to cortein
oexiating tnonnlies rosulting from the arguments put forward in

the abovo works

1, 7no belt of dolomitlo limostons has been demonstrated to pass
in-81l1 proLalllity, underncath the lavas of Mount Herw and part of
the Kilimanjaro mussif, yot no montlon bas beon made of carbonae=
titos in this arca.

At ths tive of writing, tho answer to this question is
simply that insuffioliont work hau beon dons in the Mount Moru =
ﬁﬁimnjuro area, vhich up to now, showa little sign of any
Sarbonntite roclkt.

Somo rocks vhich tay possibly bo interpreted us products of
desilicatlion Ly o assinmilation of limostons have boen found on
liount Moru and the Kiltmanjaro mmsglf. For instance, Lacroix(l)
hag reported 1jolite rocks from Kilimanjaro. 4ualyses of the
rhombeporphyrics from #ibo have been montloned in the gootion
on potrogenosis, poo p.l5l and table 30 , Lut thease rocks
show low Ca0 contont and aye relutively rich in alkalis. They
have beon coxpared with the light fraction of nophelinitice
phonolito bvofore tho major desilication eplsode. lowever,
melilite-basalt conolderod in the case of Oldonyo LVingal to
havo boon formod larpoly by the assimilation of limestons has
also beon roported from (L.Chala) Kilimanjaro'®)  gimsiar

rocks howevor have been noted ut lawaili, where there ims no

(1) Lacroix 1900 Sur quelques rochss 1jolithiques dfs
Kiliranjaro. Bull. Soce Fre d6 Uin XXIX ppe90-97,

(2) Klute 1012 Dexr £1limoenjoro.
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outcropping carbonatite o uaououam(“ hug nuggqat’/egwt
unslimilution by lizestond could have booen poassidle in the cusme
of tho wolilito-baault Lrem louail, and would, in faot, have
been thoorectionlly dosiyrablo.

Lkuch more detalled work is required in this ures before uny
¢ounolugslons oun bo wade. It is porhaps gignificant to note
that as anticipatod in tho formatlon of carboautites, the
contaninatod magma would 4nitially bo highly explosive in
nature duc to the COp content, as suggestod by Tamkuiatt(ﬂ).in

1938, 9his 1ia borae ocut by Ksrlmasi, a young voloano,
probebly post-Upper~Plsistocens in age whioh ag yot shows no
appreciable carbonatite core, but iz o voloano mads up
esaontlally of fragronts of limeatone,

At a late period in the formation of Kount lMeru thors must
have been a tromendous voloanio explosion, which blew away
part of the e¢agtorn fave of the mountain frowm tho swaalt, 14,970
feet to u hoelght of about 9,000 feut, These disrupted blocks
of lava ¢an now be seen soattored over the pleins between
taru and [ilimanjoro, where thoy Lave blocked the old draluape
system to such an extent, that on those plains ponded dralnage
13 to be seen in place of river couraém. The whole region
requires vory thorough and careful investigation.

To the north of these two great volcanle plles, at the
Junctlon of lava and basement, one of the swmples collected as
dolomitic lduwestons, was found on ochemical anslysis to bve
dofioclent in g0, und tho analysis resembles that of soma of
the carbonatites. Jo explunation can Le offered for this
apparont anomaly at this atape, although nonedolomitioc
basewent limestono is kaown in Afrioa,

(1) MacDonsld G.A, Havalian petrographio province. Amer. Geol .
, S00. Vols GO ppe 1541-1505.
(2)" Tomkeleff 8,I, 1938. Tho rock of COp in Ignoous HBCTKAe
Lleps Drit, 4ns00e DPedl7e
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In tho discuassion of Dr.Pulrroy'u(l) recont work on the
“Ijolitic rooks ucar Homs Bay, -cot Konya", PFrof, Shund drov
attontion to tho well lmoun "series of 1jolitlc lnstrusions
which exztended frow Solkuluniland, in tho ocastorn Transvaal,
thiroush thodeala, Yortugucss Eapt africu, Kyasaloaud,
Tanganyiikn, Ugandn to Eenya", and in tho pame discussion
DreCeSoHitchon a8add up far ss he vas awure, "no carbonatlteu
hnd boen roported from ilauganyllt thet uight lino up with the
coourrenccs montionsd, and that caused o rathor big gap in
tho auppoécd bolt or Sonoe. Hovortholess a northesouth
oontrol of thogs intorosting intrusions d4d scom to be
gpparent, thouch the ocowrrences nijkit, possibly, be more
voadily roformd to sovoral parallel or sub-parallol lines.
On the castern 9ide of tho Kenya RLft, for oxamplo, thoro was
a gorics of dunite plpes also arruangod oa 8 north-anlegouth
1in0 seeeelt woulld goem shat (ho magaes or eranations
funponsible for Llzso vedleus fatrusloas had arison fronm
groat depths and hod posslbly boon controlled by the gonoral
north=andhouth grain of the Dascment Couplex®.

In tho suro Alscussion Dr...h.Oroves drou sttention to
"vat another 1jolite in Konya that had not been wentionod
that evening, nanely tount Jombo, iaotrugsive into the ITrliassic
of the coastal belt',

Whon tho uriter read tho sbovo paper and digoussion he
renlined tho poaaible importance of Eerluasi in helping to
£111 4in tho above gape This kaouledgo preoipitated the wish
to study the intorusting aulte of volcanlc rooks of this
reglon, in wore dotaill than would have Loen poasible in the
nomisl couras of dutica in Tangunylkn,

In desordidbing the worl dono in this area by the Gormans
und other worlors, coc ppe. 49, 1t was atated that in 1921
Drogger(a’ notod "govito® from Kerirusi and Noaonik, snd

(1) iglfrﬁy “e 1950. I1jolitio roclin noar Homa Bay. weotora
Onyi e

(2) Drogrex .. 1921. Dio Epuptivgostoino Des Kristlanla=-
goboites.
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alkalice roolts from Oldonyo L'ingul una Jhombolos  Tho
wrltor found no carbonutito at all from iogonik. Koro
recently, 1958, phoopliatio limostono possibly ussoclated with
ﬁhe voloano of Uflnmd vas beling invoestigated as probable
cérbonntlte. inis ?olonno 1lea juat ovor 100 mlles duc agouth
of Eorimasi, ”

Tho nap £ige. 12 , show that Eorlmupl doos not uatorially
help to £1il1 the gap in tho inttiul northe-south line of
carbontntites, bubt tho map doos show, howover, that in
Soutiwrn Rhodesie and Transvaal, tho carbonatitos ocour to
the vest of the north=south 1ino approximatoly tho $6° east
peprddion, and in Trangveal, if thoy have uny orlentatlon at
all, 1t 1s LLE,

A posalble carbonatite has rocently béon located in
liorthern Khodcaln(l) noar 4igotn, which 1s also to tho wont
of tho main north-south lins, The Jombo ocourronco and
Eopimasl both occcur to tho cast of this linc.

It would porhapa be nore corrcot to atate that the Lust
and Contral -frican carbonatites appoar to be asnoclated
with the rift fuulting, uhich does run northe-gouth, but are
not nocesgarily associated with the wosteyrn or any othor rift
valloy. Thoy may occur in tho castern Gregory Rift Valloy,
and appear to be coarsocted with gimilar types of faulting to
bo found ulong the Luat African coaste 411 of those roglons
1t 13 felt, should bc oxXamlned for further ocourronces of

carbonatitos.

(1) Colonlal Goology and iine. Kese Vol, 2. lo.4 1051,

Pe320.



le

East flank of Oldonyo

L'Engal, showing white
soda deposit near the

summit reglon.

2o

West flank of Oldenyo
L'Engal, dotted line
Sshows route of ascent

by writer in 1950 and
1951,

|

e

Ash orater between Kerimasi
and Oldonyo L'Engai.



4. 5.

The explogion crater of The explosion crater of
Oldonyo L'Engal, com- Oldonyo L'Engai, looking
pPosed mainly of ash and north.

tuff with much super-
ficial white soda,

6.

Yellow agglomerate of Oldonyo L'Engai
in R, Sinyalandaray, between Kerimasi
and Oldonyo L'Engai.
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8.
The rift wall in the
ne ighbourhood of
Engaruka, taken from
the south flank of
Kerimasi, The
Winter Hoghland to
the west,

7

Kerimasi, showing the
6 Jectamenta spreading
over the rift wall to
the west, The photo=
graph was taken from
the summit of Oldonyo
L'Eugal, and shows
part of the old crater
in the foreground.

9.

The NE flank of
Kerimasl, notlice the
possible outeropping
rock, ? carbonatite,
about halfeway to=-
wards the summit.
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The NE flank of Kerimasl,
Field Assistant
D oJ oNyirenda and boulders
of carbonatise.

| | 11,

Large carbonatite boulders
in dry river course on the
NE flank of “erimasi.

12.

: Voleanic agglomerate,
. forming small bluff
. on the 3 flank of
Kerimasl, 18,

Weathered carbonatite in calo=-
tuff on Sk flank of Kerimasi,



14.

Shombole and the north end of
Lake Natron, looklng eastwards.

15.

The northern flank of Mosonik,
photo taken above the rift scarp.

16,

Ke tumbaline looking eastwards from
Kﬂrw.io
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17«

West flank of Gelal, in torgground
eroded cone of "basaltic" ash.

18.

NW flank of Gelal, showing scores of
small volecanic oraters and Lalarasi
in the foreground.
, "‘ .?-‘_' ,

19.

"Bagaltic" type of lava from Gelai,
exhibiting good spheroidal weather-
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20,

Lale Natron in the
distance from the

step~faulted area

to the east,

2le
Lake Natron, looking west
towards Oldonyo Sambu, the
small Losideti hills are
on the right,

Oldonyo Sambu from
above the rift
wall,

25,

Bagement quartzite,
disturbed by the
activity of the
Oldonyo Sambu volcano,




Lava flows between yellow lake
beds in the Malambo area.

\ ”o
Western escarpment of the Gregory rift
- valley in the Engaruka reglon.



Photomlerographs of some of the ypuager and older extruslve
rocks of the Engaruka = Oldonyo L'Lngal = Lake Natron areoa
of Tanganylka Territory.

Ja772(2) Nephelinite JG782 Andesiti. type,

from Iimbagal. Ord,light. Rift wall 3 of hugaruka,

X 28, To show zoning in Orde 1light, X 28,

a large nepheline crystal. Hesorption borders
arot{nd hornblende ory-
ata B

JG800 Nephelinitice JG800 Nephelinitice
phonolite, Ketumbaine. pbonolite, Letumbaine.
O, light. X 88, Ord. 1ignt, X 68,
Olivine enclosing Nepheline enclosing
npphollm . olivine .

s Slivinesrish JG808 Melanephelinite
Ke slitic type . z..-bli'ng “lt;iglj‘;:‘.

breakdown of aegirine-
augite by velns of



JG8l0(2) Magnetlte-rich
carbonatite, Kerimasi.
Ord, light. X &8,

JG814(2) Melanito-
blotite~1jolite, Kerimasi.
ol‘do li@to X 88. Very
small but abundant
melanites assoclated with
magnetite in nepheline.

JG814(3) Carbonatite,
Kﬂ!‘lﬂlio O:‘dolight. X 996,
Show spinels vwith a
magre tite core and some=-
times perimeter of magneite
with apatite and forsterite,
in calcite,

JGB1S Melanephelinite
resembling melteiglte,
Kerimasi, Ord., 1light.
X 28, Shows corona of
dark blotite around
dlopside .,

JA814(3) Carbonatite,
Kerimasl. Ord. 11@5.
X 28, Tho dark velins
contaln magne tite,
forsterite, and spinel.

JGels Pyronm-amphlbolite
from Kisetey. Ord. light.
X 28.



Jages Carbdbonatite,
Kﬂrmllo Ord . 11{3th
X 88, Apatite ani ore
in calcite.

JA865 Oaleareous tuff,
Kerimasi. Polar., lighto
X S8. Shows zoning in
aegirine~augite orystal.

JG866 Nephelinitlcephonolite

with feldspar phenocrysts.

Oldonyo L'kngal. Polar. light,

X &8

JGBO8 Nephelinltic=
paonolite with feldspar
phenocrysts . Oldonyo
L'Engal. Folar. light
X 28,

JGE66(1l) Melanephelinl te
reaeu’olim;; ml‘ceig:.‘go ’
Oldonyo L'Engal.,
light. £ 28, Blotite
bearing variety.

Jases(l) g:nl te ,

Oldonyo L'Engal. Polar.
light. X 88. Showlng
orthoclase crystals in
various forms, and

gsome lsotroplec aegirine-
augite at 11 o'clock.



Jagro(2) }Yeitaaibe.

Oldonyo L'Engal. Ord,
light. X 88. hegirine=
augite and orthoclase,

JGBEE Nelilite~basalt,
Oldonyo L'kngal,. Ord,
light, X 88, Besldes
the melilite, wmagnetite
and perovskite are
abundant, aud olivine
is present,
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JGEYY Nephelline=
melabagalt, Gelal, Ord,
the large quaantity of
olivines with iddingsite
border, and part of an
olivine phenocryst.

JG8756 Vollastonite~
mweltelgite, Oldonyo
L'Engail. Ord . 1ight,
X 88, Shows some
interstitial melanite
and apatite, besldes
the wollastonite and
aegirine-auglite,

JGU9L lLephelinitic~
phonolite with leldspar
phenocrysts, Oldonyo
L'Engal. Polar. 1ight.
A B8,

JG917 Phonolitic~trachyte,
Gelal, Polar. lighto X 28,
To show the orossed
hatohed twinning of the
anorthoclase .



i i

JGP65(5) Nephelinitlioc-
phonolite with feldapar
phenocrysts . lMosonik,
Polar, light. X 79.

JG969(1) Melanephelinlte,
Moaoniky Polar. 115hto X 880
Zuhodral napheline,

nsedles of aegirine-augite,
ore and some sphens

JG1142 Riebeckite=trachyte,
Kibangaini. Ord, light. X 88,
Note the typlieal cracks on
the large orthoclase orystal,

JGP68 ¥elanephelinite,
Mosonik. Ord. light,
L z&.

JAWTT Nephelliuee
MHQCSibﬂq Hire Nﬂll'
Oldonyo “ambu area.
Urd, light, & 28, Vory
rich in olivines, often
with lddingsite border,

JG1145 Trachyte,
Klblﬂgﬂiﬂi, Orﬂ. llghto
L 86. The Garkey
material 1s riebecklte,
aeglrine~-augite and
barkevikite.



S SEERIERER NIRRT ==

e

JG1l165 Melanephelinite,
Shombele « Oxd, light.,
X 2B,

JGLE56 Caloarecus tuffl,
Kerlwasi. Ord, light,

A 28, Note the border

of Lnclusions in the
aegirine~auglite fragmont,

JG1266 Carbonatite, Kerimasi,
Ord, light X 86. Vein carrylag
swall gernets, ferruginous
matter and apatite, in the
calolite,

J3126)1 Caloareous~turf,
Kerimasli. Ord, X 68.
soning 4in melanite,

JULEGRLE ) Culcareous
tuff, herimasi. Ord,
light. X 28, Rosk and
orystal fragments in
a ferruginous aid
caleitio cement,

J01274(3) Melansphelinite
x*esemblimi melteligite.
Oldonyo L'Eugal, Ord,
light. X 28. Rich in
apatite.,



THE GEOLOGICAL STRUCTURE OF THE OLDONYO
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FIG. 7 SECTION ACROSS THE MORE RECENT DEPOSITS OF LAKE NATRAON.
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FI1G. 9. VARIATION DIAGRAM . OLDONYO L' ENGAI 2. GELAI AND

KIBANGAINI,
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FI1G. 12.  VARIATION DIAGRAM
KERIMAST CARBONATITES.
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GEOLOGICAL MAP OF THE OLDONYO L'ENGAl AREA IN THE GREGORY RIFT VALLEY OF

TANGANYIKA TERRITORY. ‘ e
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SKETCH MAP INDICATING THE GEOLOGCY OF THE OLDONYO LENGAI
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THE INLAND DRAINAGE AREA

OF THE MAGADI & NATRON
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THE GEOLOGY OF THE LAKE NATRON AREA,

FIG. 3.
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LOCALITIES OF CARBONATITE COMPLEXES IN EAST

AND CENTRAL AFRICA. FIG. 8.
Til: OPE 35 PE “Ol°E 'Ni
Nr\/\
NAPAK >
UCGANDA
o° / . o’

LAKE
VICTORIA

—_-s———.-_.q.—

: *HOMA KENYA

BELGIAN (¥rua

AKE

TANGANYIKA TERRITORY

TANGANY KA

10°

NORTHERN
E MOZAMBIQUIE |
. 59
9 &
ILWA
// MUAMBE
SOUT|HERN
RHODESIA
zso" DORDOWA by NDIAN 28
3&?‘:& >A8! [‘ {AN S
BECHUANAL |
MILES
PALABORA
TRANSVAAL R 2O

SEKUKUNILAND T

S » ‘ 25°
PALANSBERG o S
LEEYWFONTEIN \
35

30L°E °g °E_N.JG.'S2




	526088_001
	526088_002
	526088_003
	526088_004
	526088_005
	526088_006
	526088_007
	526088_008
	526088_009
	526088_010
	526088_011
	526088_012
	526088_013
	526088_014
	526088_015
	526088_016
	526088_017
	526088_018
	526088_019
	526088_020
	526088_021
	526088_022
	526088_023
	526088_024
	526088_025
	526088_026
	526088_027
	526088_028
	526088_029
	526088_030
	526088_031
	526088_032
	526088_033
	526088_034
	526088_035
	526088_036
	526088_037
	526088_038
	526088_039
	526088_040
	526088_041
	526088_042
	526088_043
	526088_044
	526088_045
	526088_046
	526088_047
	526088_048
	526088_049
	526088_050
	526088_051
	526088_052
	526088_053
	526088_054
	526088_055
	526088_056
	526088_057
	526088_058
	526088_059
	526088_060
	526088_061
	526088_062
	526088_063
	526088_064
	526088_065
	526088_066
	526088_067
	526088_068
	526088_069
	526088_070
	526088_071
	526088_072
	526088_073
	526088_074
	526088_075
	526088_076
	526088_077
	526088_078
	526088_079
	526088_080
	526088_081
	526088_082
	526088_083
	526088_084
	526088_085
	526088_086
	526088_087
	526088_088
	526088_089
	526088_090
	526088_091
	526088_092
	526088_093
	526088_094
	526088_095
	526088_096
	526088_097
	526088_098
	526088_099
	526088_100
	526088_101
	526088_102
	526088_103
	526088_104
	526088_105
	526088_106
	526088_107
	526088_108
	526088_109
	526088_110
	526088_111
	526088_112
	526088_113
	526088_114
	526088_115
	526088_116
	526088_117
	526088_118
	526088_119
	526088_120
	526088_121
	526088_122
	526088_123
	526088_124
	526088_125
	526088_126
	526088_127
	526088_128
	526088_129
	526088_130
	526088_131
	526088_132
	526088_133
	526088_134
	526088_135
	526088_136
	526088_137
	526088_138
	526088_139
	526088_140
	526088_141
	526088_142
	526088_143
	526088_144
	526088_145
	526088_146
	526088_147
	526088_148
	526088_149
	526088_150
	526088_151
	526088_152
	526088_153
	526088_154
	526088_155
	526088_156
	526088_157
	526088_158
	526088_159
	526088_160
	526088_161
	526088_162
	526088_163
	526088_164
	526088_165
	526088_166
	526088_167
	526088_168
	526088_169
	526088_170
	526088_171
	526088_172
	526088_173
	526088_174
	526088_175
	526088_176
	526088_177
	526088_178
	526088_179
	526088_180
	526088_181
	526088_182
	526088_183
	526088_184
	526088_185
	526088_186
	526088_187
	526088_188
	526088_189
	526088_190
	526088_191
	526088_192
	526088_193
	526088_194
	526088_195
	526088_196
	526088_197
	526088_198
	526088_199
	526088_200
	526088_201
	526088_202
	526088_203
	526088_204
	526088_205
	526088_206
	526088_207
	526088_208
	526088_209
	526088_210
	526088_211
	526088_212
	526088_213
	526088_214
	526088_215
	526088_216
	526088_217
	526088_218
	526088_219
	526088_220
	526088_221
	526088_222
	526088_223
	526088_224

