
'IIIE RO K~ OF ·10 re R I [ER. 

By GEORGE 0 '1'] 'MITH. 

I :rrrROD T R¥. 

Theen.rlie t gcoloo-ical ob rvation ontbe tru tureof fountRainicr 
were made in 1 70 by . •. Emmon , of th Geologica l Bxploration of 
the Fortieth Parallel. The rock p c·irn, ns col i ct d at thi t im w r 
studied later by 1\Ie r . Ragu and Idding , of th ni ted 'tat 
Geological Sur,ey.1 This petroo-rapb i al stud y . bow d that "l\[onnt 
Rainier i formed almo t wh lly of hyp r th n -au<le it , with cliff' r 'llt 
coml it ions of g-roundma an d accompanied by bornbl ndo aml olivine 
in place . ' 'Ihe only tbcr p rogmpb ical ·tudy of th Y lcani 
i that of Mr. K . Oebbek , of l\1uniclt,2 upon a mall collection matle 
on l\rount Rainier by Profe or Zittel in 1 3. 

On tbe reconnai ance trip on tlte nor b rn and ea ' t rn lop of 
·fount Rain ier , durin g tb ·eason f 1 !)5 and 1 !lG t ile writ r bad 

opportunity to make some g neral ob ervations on the ro k of tlli 
mountain, aud the p trographical mat rial th n oll ·ted ba. ince 
b en studied. The ob, ervation and coli ction w r of n ity lim
it d, both by the reconnai sane haracter of the examination anl by 
tb mantle of now an<l ic whi ·h cov r o large a part of thi volcanic 
one. 
Two cla.. of ro k ar to b eli cu d a oc turing on Mouut 

Rainier: t il lava and pyrocla ti which compo tlt vol ani on 
aDd tbe grani t ic rock form ing tbe platform up n which t ll volcano 
wa built np. 

R K. 

GEOLOGIC RELATIONS. 

On Crater Peak a dark lin of ro ·k appear abov the now, and lt t'e 
the outer . lope of th e crater rim i fonnd to be covcr d with bloek of 
lava. A black, loo -e-textured ancle ite i roo t abundant, aml fr mit 
occurrence on the edge of thi w 11-cl fin d rat r may be r ard d a 
repre ent ing the later eruptiou of Rainier. Lower down on the l pe ' 
of the mountain opportunit ies for th tucly of the structnre of t l.J e 
volcanic cone ~Lre found in the bold rock ma . es t lt at mark t lt e ap xe 

' Am . .Jour. - cL, 3d seri• s , Vol. XXVI, t 3, pp. 222-235 . 
2 Neues .Jahrbuch flir Min. , etc., Vol. I , 18!15, pp. 222-220. 
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of t h in terglacial area.. . Example. of the e are L ittle Tahoma :Hb-
' raltar, Oath dral Rock, the Wedg·e, and tl.te Gua,rdiau l{.o ·k . These 

remnants o r th e old urface of t he oue, together with t he cli ff:s t hat 
uound th e lower course of the glacier , exhibit the tructnral r lations 
,·ery well . 

Even when viewed from a dit'tan ce the e cliff aml peak are seen to 
be compo eel of bedded materi al. P 1·oj ectin g ledges iuterrupt the tal~ 
lOI e and expres difference of bardne s in the everal bed , while 

\ariations in color al ·o in cli a.te sepa rate lava flow and aggl mer
atic deposit . G ibra ltar i thu seen t o be compo ed of int rbedded 
lava a nd pyroclastics, and on the Wedge a i11til ar alternation i ev
era 1 times r epeated, a pink ~tgglomerate bein g exceptionally triking 
in appearance. 

The e lava fl ows and bed. of volcan ic ejectamen ta t ho expo ed dip 
away from t he Ulnmit at a low angle. The teepest dip ob er ved was 
in th e amphitheater at th e head of arbon Glacier, ,fuere in the 
dividitw pur t he clip to the nor tbeast i about· oo. Sow exceptions 
in th e in linatiou of tl.te bed were noted on t he outb ea tern 1 pe, 
whert3 in a fe x\· case the layers are h9rizontal , or even <.lip toward the 
centra l axi · of th cone. In o·eneral, however t he volcanic compo -
ing Monnt Uaiuier may be aid to dip away from the ummit at an 
angl somewlt at lower than t hat of the slopes of the pre ent con . In 
the outly in g ridge. to t he nor th , the l\fother Range, · re cent Moun
tain, and t he S lu i kin Mountains th tructure eem · to be t hat of 
in terbedded volcanics approximately horizontal. The extent of the 
.volcanic fro m t he uent r of ruption ha not been determined. 1011-

lar lava extend · to t ll e south, beyond the 'Iattoo ·ll Range, and volca.oics 
of . imilar compo ition occur to the nortlt, in the Tacoma quadranrrle. 
The latter lavas and t nfJ may ba ,-e orig in ated from mall r and less 
importa1t t cones, now destroye l by erosion. 

radia l dik wa b n · d at only one lo ali t.r, ncar the ba e of 
Littl 'lahoma. In . ral ca e th lava ma e, a een in ro ec-
ti 11 a r 1 u - hap d and wher a ' o ia,ted with frao·roental bed have 
un on formabl relation . Thi lt ow tha some of tb la.va flows took 
t lJ form of tream. r elatively narrow ratll r t han of b road beet . 

uch a f atur i itt accord with the eli tribution of rock types. Thu 
alo ng Pta rmi o·an Ridg for on iderable vertical and horizontal r ange 
th r ·k , how only li gh t variat io11. The eli tribution of rock type 
will be more fu lly di u din a 1at r paragraph . 

f .how la.rg a pa,rt of th la ,·a flow tb crater still remainin g was 
the point of origin i a qu tion to be an \Yer tl only after more detailed 
ob rvation ha, b 11 mad . The b t ection for tbe tucly of the ne
e ·, ion of flows and t'j c tam uta j t h am phi heater at t h bead of th 
'arbon Gla i r . Th 4-,000 feet of ro ·kin thL bold wall would afford 

an xc llent pportunity for t lti were it not tbat freq uent avalanche 
pr clncl t he po s ibili.ty of g ologi · t udy ex opt at lon o· r ange. 

1 ' GEOL , PT 2-- 'J7 
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M EGASCOPIC CHARACT ERS . 

'rhe volcani c rock of Raini r are or varyi ng- color and t- ·xtnr . 
D en o bla ·k ro k · with abn nd ant ph no ryRt. of gla 'HY f>lcbpar ·, 
ron ·h and conrse lava of differ nt t in ts f' pink r cl, ancl pnrpl , and 
compact li o-ht-gray ro ·k a,re . orne of t h t y p r pr . nte<.l upo11 t il e 
lope. of t his volca11ic co n . In olor , t h major ity of th l'O ks may 

be grouped tog th r a li g·bt 0 Tay to da,rk g ray. 'Ih bh1 k antl r c1 
lavas are le , common. n texture t ho Raiui r ] a, a ar 
par t, ompact. lago· a nd . oria on p it as ' ar r ornm n, but prob
ably repr nt ou ly a sma,ll part of t he difl' r n fl 11· • _ . ar t h Unar
dian !locks htro· ma, · ~e of rop r laYa arc fonn l wbiclt sugo· . t 0 •ct •d 
bomb . Agglom rat ic and tuifac ou. · ro ·k ' ar of q ui t ommon oc ur-
renc' al though le · important ha,n t h lava· . c ·icnb r htv<l 
at s \eral ~o ·alitios a,ll(l frag·nt ' n t of a, l igh t~ol i v 
larg a.., a foot in <li ant ter, wltolly over me or t b 
ou tb a t of Little Ta homa and in Ior;tin lark. 

ontr~ t i n partin o· or jointing i oftc n ob, r d, b in g .., p eially 
chara teri tic of tb ba alt i · type . The platy parting i 111ore 
common b ut h ·olumnar or pri ~mati partiug i w 11 exhi bit d at 
eYeral loca1it i . Th b lack ba alti · lava eao:; of 'owl itz Ia ·i r 
ltow t he latter tructm in a triking manu r. 'Ih blo k. 1· mbl ' 

pig of iron in s ize and hape, and wher ex po 
th e e s m to be pil d in var ion po. it ion . 

The rock on the bi rrl t r slope of fount Raiui r ar in g·eneral Yery 
fresh in appearance. n xceptiou may lJ u ted in th ca of th ~ 
roek ·at the ba e of IJittl Tahoma, wh ro , om alt rati u i · cvi 1 nt. 

urfa · . of t he lnva bl ·ks and tlJ e rr 11 ral 

O'f t h nat-ur 
ical clecompo 

MICROSCOPIC CHARACTERS . 

Mi ro copically the e lava how mor unif, rtni ty than i ' appar nt 
megascopically . Hock which in c:olor anti textur appear quite diY r ·e 
are foullCl to be minoraloo·i al equivalent . 'rbe majori ty of the e rock 
are ancle ite the byperstbene-aucle it . pr domin ating, a was ·hown 
by Hague and Idding ; but over large area the a nd ite ar d cicl d ly 
·ba. altic, an d, indeed, many of the lava are ba alt . The mega. copi · 
differences are mo tly referable to groundma character , the ·olor of 
th e rock being depentlent upon the color an a proportion of gla ·y ba 
present. Tber fore the degree of crystalli zation f grounclma ·on
stitueuts is of more importance in determining the mega copic appear-
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a nce Lh an is t h e mine ralogi cal ompo ition, and th 
for t he m :t par t li g l1 t grny in eo lor whi le the mor 
and •si tes are oft<' ll b lack or r d. 
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ba al ti la ,.n are 
acid hyp r:s t hene-

J n petr gntphic c l1araet r t it lava· ran «e from llypcrs t l!en e-ande· 
it to ba::;n l t. Th is ,·ar iation i ' d e pendent upon t he fer ro111agne. ian 
·il icates, and four roek typ nre r epresen ted-hyperst hene-ande ite, 
pyroxene-a nd<· ·it0 , ntwit -an<lesit •, and b;Jsalt-;1 n.v of whi ·h may 
carry f\ m;l ll n.moun t::; of hornbl e nde. A ri~rid ·eparation of t bese rock 
t p es hO\re ,·cr, i. im pos iblf' , sine in eu ::; ibl gTat1ntion ::; ·onn<'ct the 
most acid wi It tlJ e 111 0 t ha ic. In t h a me flow hyper ·th ne-nn desi to 
Jllay o ·eur in one portion~ while in ·lo e l)l'Oximi tythchn1i .· an a u o· it . 
and . ite . 

T hese hwa h av o-rountlmas · textures t hat var.v from almo. t bolo
CI'Y tall in to gla ··sy . T h ~ lt >d or hyalopi.l i ti · textur i the mo t 

ommon and pl: o·ioclase i · the pri11cipal ground111a s con t ituent. 
~ ' l1 e £ ltl ·pars ar lath-: baped , oft ' II wi th ca : tellate<l t rmi11ation . In 
t l1 more ba ie ph a ·c a llh <1rons of n.ng- ite and f oli\in o nppear, nod 
magnetit g rain : ;He u . ually pre,:;e 11 t . F lo 'l\·age i · often b eau t ifully 
xpre,· sed by t h arrangelll o t o f the slc nd r hths off lLl .·par . 
..:\.mono- th pl1 •oocryst: feld pari : th mo::;t prom io ut. It has tl1 

n. na l twi nnin g l1ar ~tet ri ti (' o l' plagiocln.::; r and bt'lou gs totb ea.nd ' i nc
labradorite s ric ' extin ·tion an o·] ;; pr ,·i og ba ic andesin e and a ·itl 
labrad rit to lJ t h mo t comm o n. Zonal t rncturc i char;:J c tcri ;;tic 
b ing n oticeabl \' en witl1 ont the u f p olari zctl l i,!.!'llt. Zonal 
a i-raugem ent of g las in clus ion . t :tifi to th e vit:is itndcs of erystal -
lizati 11 autl oft e n t l1' eore or n feld pa r ph ' uocryst i .. een to kt\· 
snfl'ered ot-rn · ion by th ma g un1 aucl uber1u •ntly to h a ,·c b•en 
repair d " ·ith a zone of fel<l par mor a id in co mpo iti on . 

or t !J dark r phcno ·ry t 'the pyrox ncs arc more abundant th a i! 
th olivin e or ltornblenrl >. ilyp rsth ene and angite occur alone or 
togeth r and ar r arlily di ,· tino-nishcd by their diffe r n t cry:::ta.llo 
o-raphi c b a.bits a . well ashy th ir optical prop rti ' , 'Ill hyp r stl1 11 0 
i n nally m r p rfcct l.r idi morpld c a nd o Lll' in lon o· pri ·m , wit-h 
t h pina ·oidal ph111 ' , b ' t d •v lop d, whil e t h an ·ito is in tou t 
pri .' nl s u:uaJly winncd. Both ar li h t ·olort:!d. a nd t ho pl o broism 
of th hypersth ne is someti tu e quit ' faint. A cordi no· to h e r elati> 
illll)Ortauc of the ·c tw p y ro · n s tb la.va belong to diff r u t typ 
byp r tb n -andc it , pyroxcn -a nde ·it or a.u,; i -a,nd it . 

r tain or t h Raini r lav~t , in tout pri m om 
rt n wi t h r •elde n d border, . T he usual a cia -

tioH with apalit ;tnd mao·n ti le cr · ta.ls i · noted . Th olivin varies 
mu •h in rela i vo abnml an ·e . o n to be on iclered UO\Y a n acce ·ory 
a nd now ~1n e n tial con ti u nt, and in the httt r ca e tbe ro k i a, 
basa l t . 

liornbl encle i. not :tb nnclant in a ny of t he roc k . tudi cl , a l th ou g-h 
typi a l h oru bl nde-antl . i tt l1 a ' been de cr ibed a mon g the ::;peci me n N 
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coli cted by Profe or Zitt 1. v here it occur it is in brown cryslab, 
which ]Hlve u. ually suffer d magmatic alt ratio n. In one a, e, wlt t' 

t his a l teration is Je - marked, t lte idiomorpui borobl nde i found to 
inclo-e a, ry tal of labradorite, and thn mu.- t h:w b 11 on of th e 
late t p lteuocry t to crystalli ze. It al ' O sure nnd ' oli vin 'in t hi s ~> n, rn e 

ro k 1 wbi ·hi a hyper t ben -aud ito, tll 11 rnblend and oli vi ne bein g 
only accessory . 

The different t xtm - of t h s cxpr ·iv pri-
mari ly of diver i ty in th e pby i al ·ond iti us or ·on olidation, but nl o 
in 1 ar t of var iations inch mi cal co mposit ion. T ho vn ri ationi'1 in min 
eraloo·i al compo it ion ar lik wi reflr al>lo to t h s' two fcwtor ',but 
ller' th latter i t he m rc impor ta nt. Til hyp rsth n -angit : livine 
vari atio u, already reD rr d to, doubLl s well ox pre,i'1 t h cit rni al 
composition of the mao-rna, a11 d d s rve to b t:tkcn as t h ' hi f Cl' ite
rion in t he ·!a ification of t he lava . w~L 11 ot d by Ifa o· ne and 
Idding th hyper th ue a ud olivin play a li ke rf>l ' th fo rm er o cur · 
rin g wb 11 t he ilica p r entag i omewhat hi o· h r than iu ba alL It 
is x p t ional t find t he t wo in th sam im n th on being ab ent 
whenever t he other i pr ' nt. The fo llowing a n:tl ys i 2 of t l1 typi al 
hyper then e.ande ite from Crat r L'eak bow t il l<.tv<.t to b 
tively acid. au i it : 

.Analysis of ii!JJI r~til eu e-and sit•· from 'rain· i 'tai.', J fou ul Hainier. 

'iO~ ..... . . .. ..... . ... -··· ·- . .. . .... .•. ............... 

Al,O_, .... ............. . .. . ...... . ... . ..... . ......... . . 

FeO ... .. ........... · · ··--········ ···· ···· ········ ···· 
'aO .......... .............. ...... .. .. ... ... ......... . 

l\J 0'0 ............................. . .. .. . ..... ........ . 

Xa.,O . ......... ..... ........ .. ......... _ ........... . . 

P t'('l' IIL 

6l.li2 

16. 6 
G. 1 

. fi7 
!:!. 17 

. 93 I K,O .......... .... .............. .. ............ ..... ... _9_1:-~:-

An analy i 3 of one of t he li o·h t-gray, olivine-bearin g rock on be 
northern ·lope of the mountain g iv a ilica p rc.entarre of 54. 6 and 
i doubtles repr ·cntative of t h mor ba ' i ·of the Raini r la \' a . 

Tb ·poradic occurr n e of hornblende in the e andcsit i prin ci
pa.Ily the result of phy ical eo nditions r ath r than f ch mieal ·ompo i
tion . The magmatic alteration of th pllenocry. t . of horn blen ue afford 
evidence of t his vari atiou in consolidation condition , a diminution or 

giviug ri Lo tb ma gmati · 

'Obser~ d by Idclings : Twelfth Ann. RPpt. . . Geol. 'urvoy , p. 612. 
2 liagu nml Iddings, 01 . cit,. p. 2-5-
10 lJbckc, op. cit., p. 226. 
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alt ration of the hornble11dc. Thati thi change took place durino· tlte 
J:;tr.er sta,;e of consolidation i · shown by the rel ative ag of the horn
bl ucle, no ted a,bove, and al. o by he fa ·t t it at in one ca e a, phenocry t 
of augite w here iti abut::; n.gaiust tbe hol'lll.>l ende has JH"Oteeted the latter 
from tlt i · alteration. The a ltera,tion i '> in part p·etHlomor·phic t ll e 
!Jornblencl e reta, ini tw it ch<lracteri ti · out lin es, l.>ntoften tll >r ba b en 
re orption . In one a,nde. ite t be abuudan ce of th · e remnant · of horn 
blende and nl»o of a uo-ite a,nb dron in t he groundmas ma,y_jn tify the 
c nclu · ion that t l.li ::; augite an de. ite i of derivative origin, or t he cia 
deserib d by a ·bingtou .' It lll<"LY b noted al o tbati hyper~ tben 

sllow a teudency to ma<rmatic al teration, althou gh only rarely. 
J11 a ba al flow in l\foraine P<u-k, tbe laggy and com pac p ha e 

:;how diff r enee in phenocrysts ::~swell as in oToundma . 'I he gh s y 
rock h a . h} p rstbene as t he pr dominant Jlltenocry. t, while~ ]d p::~r i 
th 111 0re importa 11t iu t h ompact and mor cry talli11e ancle ·ite. 

'l' he eli. tribution of the rock typ s de cribecl above i.· o f intere t . On 
t h northern lope of t lJ e mountain, betw en Willi'> a nd arbon gl ::~ciers, 

t it characteristic lava i a gray andesite, smooth to rough in texture, 
a nd sbo,r itw platy ancl colum11 ar parting. Hyper,tbene is not tb pr . 
vailin g 1 yrox:cnt'l and olivine is usuall y pre eut orten in uch abuudanc 
as to mal' the rock a basalt. 

In Mora in e Park oTay ande itt> a l o predominate, with both pyrox
ene, a' plienocry ts, but here ltyp r tlt ne i. t lt e more importan t . On 
t he east rn . lop on th e ~ edo·e, brtween \\ inthrop and Emmons gla
ciers. tit l avas are pyroxene a nde ites and ary mu ch in meo·asc pic 
appearance, although li ttle in micro cror ic character . The e rock, are 
quit di tinct from any. een to the north. Tb e nnnatak in Emmon 
Gla ·ier ,)s compo ed of b yperstlt ne-ande it but ou Little 'rah oma 
the la.Ya how more vnrie y . Both augite-an le itc and hyper tltene
aJHlesite oc nr, whil at the onthern end of tbi» intero·Jacial rock ma , 
ju:t ea~t of owli z Gla ier tb •Jiff ar ompo eel of the pri matic 
bln ·k ba a l t. 011 mter P ak, a.nd b low on Gibraltar hyper then -
and :it o cur' with co n ider::~bl ,-aria. ion of color ::tnd texture. On 
tlle , pnrs '" t of Sisqnally 01:1 ·i r th andesit ·ontain both pyrox
ene. , th aun·i e b in g-. ont what the 11101' import<mt. 

'rh dbtriuution of th vo l ·auic rock ' . a . .- d t et'mined in the t udy of 
r •onnai , ~we colle tion , inclicat s t hat the cou has been built up by 

ruption · of la,·a and of fra~·m ntal material. The u c , ive lava 
W r doubt! .' o!' On ' id crabJ• thickne but were limited in 

'J'b bed of fragmentaJ mater ial ar of the n ature of 
ccia a nd of O<lr:-;e agcrlom mt · on t he higher lopes, wh il e 

ufl's o cur :tti a gr Mer di . tauce from th center of >rnption. TIJi 
ompo it on app at's to b remn.rkably free from radial dike which 

ma y indi at that tlte volcanic energy wa ·· expended hiefl y ::~t the 
crat'r. Th Yariation in rock typ on liffer u t ide of t he volcanic 

'Jour. ol., \ ·ol. IV. 1 !!6, p. 276. 

, 
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con mny be vitlcnce of' ·hnn g-e in p ' ition of entr r of >ruption. 
'J'h(' clestrn ·tion r an earli er ' ratet· :11tcl tit t· entri · position of a, 

la t 'r wonld g·i v ri: to s uch a radial d iR t ribu tio n of lavas a · lias b en 
deseriu d above. 

OCCURR EN CE. 

Th pr . nc of an a id bolo r stallin of fount 
I niu ier wa s first reported by Li ntrnaut ICran t11 in 1 .)7 from wltos 
account Gibbs wn · led to nnttonuc th o · ·urn•n1· of 
gran ite a a clike in 1· cent hwas.1 Emmon in 1 ' 10 b: rvcd a ·Jill' of 
' beaHtifnl whit . y nitic granite ri in"' nbov tit foot of isq unlly 
Gln ier and correctly interpret •d the o·eolo"'ie 1· lations . ln J !lG, 011 a 
r counai sauce t rip tb wri er id ntifi d g-ratt itP among tlt bowld 'rS 
ompo··ing the lat ral morain of arbon Gla ·i r a · well a: on th 
urfnce of the O'la ·i(' r it lf a.ncl in th' follo\\"ing· . rasou bo"·ld •r of 

grauite w re fotmu tn b plentiful in th river b tl at th foo t of thi ' 
glacier. Tbi anomaly of grau it bowltlers ·omiug from a YOI ·attic 
I ea k wa also JJotcd i 11 tb ea uyon or tb ~ i ' (] ua lly by Em mon . 

In t h om xrltat mor c:ureful · mly of t ho Ionn t. H.aini r ro ·k ' 
arch was made alt(l the gTa11ite wa found in pla · a.t e eral poin t 

ou the northeu tern lope. biotit -h rnbl nd .oTanit wa ob n · d 
n a rbon Riv r at tlt mouth f r ·ek, alJOnt 12 mile from 

th ummit of Mount Rainier, and at ll nui Fal l , 3 mil ur the 
river a fin r grained ltolocry.· tallin · rock oc ur appar ntly an aplitic 
plla ·e of tb gra.n it . In t he low r portion of 'arbon Glaci r, 11 ar it 

a nuna.ta.k of o'l'ani te an be n wltilc tlte Ram rock 
a t b yond th older of It 

J'id ge f granite wa. 
astern morain arbon laei r at 

an altitude of between 7,000 and ,000 feet, and th m r promin nt 
£ ature to the ea. t in Moraine Park al o owe tb ir urvival to the 
greater ero. ion-resisting power of th granite. 

PETROGRAPHIC DESCRIPTION. 

The-e granit have few feature worthy of peeial mention. orn -
blencle and biotite are tbe ferromagoe ian con tituent ~bnd vary mnch 
in r lative importance. The variations from horublende-granit to 
biotite-granite occur iu the ame knob or riclg , and con iderin · all 
occurrence the two va1·ietie eem to be of qual development. Tberc 
is al o some variatiou in the amount of quartz pre ent, and in tbc rela
tiv importanc of the ortbocla e and plagio ·la e. All of tb e ·harac
ter. · areal. o founu in the gean ite of the orthern Cascade 

1 Emmons, Dull. .A.m. Gcog. Soc. , l877, :So. 4, p . •15. 
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RELATION TO THE VOLCANIC ROCKS . 

A long t he ide of t he knob overlookiD g Carbon Glacier t he grani te a 
een from ~L di tan co appear s to ue in tru sive. Blocks of an de ite cover 

tll e slope, de:I'"osit •d t h re by t he glacier at a t ime when it po · · ed 
gren,ter lateral extent, a.nd the grani te tal u ·from above ct·o s . t lti 
a rn e . lope in a narrow l> and. The relation prove lc s deceptiv on 

clo ' e xami natiou, a nd the gra ni te is en to co rt. titntc an older ridg . 
Fartlter along t lti. r iLl ge, at the cliffs on the north ea t rn edge of 
Moraine Park tbe granitic rock is fo und overlain by tb lava . The 
actual contact of t he two rocks i concealed by oil fi llin o· the crev ice 
left by di in tegration along t he contact pla ne. The grn.nite, however, 
exhi bits no iutru ive characters, while the overlying aude itc becomes 

oriaceous in its lower portion, a lt bou crh compact immediately abov . 
This co ntact is on t lle onthern ide of th e granite ridge, the ere of 
which is approximately ea. t-west. This po ition of t he laYa contact 
coD ideral>ly b low he highest occnrrence of th gran it indica,te. that 
t he topographi c feature · of t bi old granite ridge were e \·en more 
marked at th time of t h eruption of tbe lava and t h building of 
the volcanie COli C. Abov thi ridge of granite on t he one ide tower 
the cliff of bedded volcanics which corupo e t he Slu i kin Mounta in , 
and on th e other is tb e a ndesite rido·e boundin g- the ca.uyou of vVin
t brop lacier . Tim 1\Jount Rainier, although a volcani p ak. r ts 
upon a n elevated platform of granite which i exr osed by. erosion at a 
few points on t he lopes of the moun tai n. 

'ill!l\IARY. 

clastic ·. 

p it iou of t he Ja,·a ex.pr cs its lf iu min eral gical difference , an d 
thu fourr ck t.n ar eli tiug-ui h 1-hyper ' th ne-antlesite, pyroxene

n,ugit -a nde it and basalt. The el i tribution of thes types 
a rad ia l arraug ment of lava tream , and hyper tbeue

is the mor· :tbundan t variety of lava. 
ranite i xpo cl on t b lope of Rai ni r wh ere ero iou ha cut 

away t he ov rlyilt g la >a, and it i plain tha t t be vol ani cone r t 
lli on a n elevated platform of older ro ·k, approximately 000 feet above 
. ea I vel. 


