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basalt types of nortdh eentmal Oregzmm, the Cescade Range in the ssrihesn
part of the otate, ag well ss » fow epmcimens taken from the weatera
side of the Cascados as far scuth as Uskridze. e clagsification ale
se inolules specizens of the Tem ¥ile Bosalt formation of the Cesst
Eamce end a few random specimens with Jefinite loealities cellegted
by different workers previous to 132d.






Lresieptiery Poscltos
Isleosote (goserslle

PMiler end Koy (82)%state that scme of the fincegrainved effusive
basaltlie greenstomes which lie between the Dothen and Gellce formee
dlons in the Riddle Gusdrengle may be of Palessole agee They (51)
ales say that some of the jreenstones of the (rants Pase .uadrasgle are
compeot like Daselts and are of Palesgsle ages They plave these dasaltic
nﬁ-humﬁwwmmu

Sardopifercus.

Lindgren (40), 1008, stabes that Carbosiferous laves ere found
intercoleted n pedlzentory beds of the samo age =t Pleasant velley
end ot Unitys also on the posd to Clifford from Jumpter, om WoCully
Torky & few niles from Dumpter, sud in arts Culeh, on Glive Urecke
These lecves ure greatly altored greenztomes, of meseive and poughly
eohistose struoture, They ere oo dadly eltered that the original charace
tor can herddy e nooeriatueds

Sesopols Daselte,

Trissele laves estending from North Vowder to Usgle Creek along the
foothills of the yange have Doen desoribed by Lindgrou (48) in 1908
These lavas are mede up of old boesits, endesites snd tuffe comtalaing
in pleces small messes of linestones snd shaless “Though grestly altered,
they are a8 & rule not cohistose, eneep® in the osatral part of the lagle
Cpock mounteins, Fincegrained urelitic metebssalte were found in the

L R L L

eierevence mumbers o bibliographye
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Farley Hills, Sear Copper Butie end the olains of the North Amorican
Copper Company darkegreen or brommich amypdaloidal m-tabasalts and
tuffs, oftem full of caleite nofules and veinlets of seclites were
eollocted. Sinilinr sltered basalts, anlesites, end rhyolites with
their tuffs, were found at peny pleces sleong Omske River below ‘lme
Creek. At Sheep Rook mine, om 'mst Jagle Creek, bolew the Triassis
linesteone, appears & voleanic breccie of motadagalt and other laves,
which nlso ecntaing fragrente of o granitic rocke A fou miles farther
up this brecois beccmes highly schistose. Its eriginal character io
uot appapent to the nsked eye, but the misroscope reweals it vewy
plainly. The fragnents of lowa are pressed flat or lentioular, snd
seo ndary hornblende and chlorite suffuscs tho whole rook.”
Jdumesio Sesmlts.

Piller and Yoy (52) in the Riddle Folio siate that gabbroic rocks,
of the Juressic age make wp e large arce nesr Flacer and Winoms eand
in the vicinity of Sexton Nountain, The rocks, whore umsltered, scne
sist of about equal parts of angite and plagicelose in gome sreas while
in other localities where the gabdro is coarser them usmal the fabrie
o distinetly ophitic centsining primary hormblends as the prineipsl
dork minerd. Sost of the gabbros show eonsidersble alterations; zsisite
end kmolinite are derived from the plagioclascs end calelite and titainte
from the dark minerals. In a horsblende gaddre thers is ccasi’eradle
ohlorite and megmetitos

Srotsocous.
1he gsological age of the gabbreic intrusions of the “eort Orford
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distriot (Plllor 28) "is fized apirexindtely by its pemetmating the
Fyrtle formaticn (Cretacecus) en tho one-hund and being ecovered by
the Arago (Eccéne) formation on the other.”

The nsormal gabbro forms the sumnit of Bald lowmtain. It ie
oonpogsed slmost entirely of plagioclase and pyrozene and has boon greate
1y altered, yeilding, emong other minc-als, nisute zrains of epidete,
vut its charsctoristic twimming is still preserved. The prevailing
texture is granitic end the grains of pyresens ond feldepar are for
e 805t ert Srvapilen, sithaigh Sy oF Gcs of e Silleger aso
enhedral orystals giving to the rock a tendenqy toward an epbitic er
posphyritic structure. it is eonposed bLrown or greenish horndlende with
oconsicnal truees of clear cores apoarently of gyromene., [umercus rraing
of mametite or ilsenite are present.

Louiorback (51), 1905, statos that the metagadbros of the Riddle
formation are of the Crotacosus age.

The basalts of the “ert Orford Cundrangle cccur in small areas.
They orc especislly ebundont in the morthern porticn end frequently
forn promiment ledges whish rise above the gemeral level.

ihe relative sge of the basslt is the eano as that of the gabbro, and
thoy siow that at the end of the crotacvous there was vizorous velesaie
astivity in that region.

The btasalte are granulitic or slightly porphyritie, with s finer
texture than a gramite., The feldspar is much altered and full of ine
clusicns, 'he porosniage of Iime i» remarkadly highe fme spocinen frem



e
o ledge at the mouth of Susker Creck shows a siructure which is ephitie
ratier than gramulare The long latheshaped orystals of plagioelase are
separated largely by chlorite resulting from the alteration of pyromene.

Dutler and Mitehell (7) im 1916, in & report on Curry County mote

the ogourrence of a basalt of Cretacecus age at Horse-sign Butte, o
derkegolored, fine greined, wasltored basalt sondosed of plagicelese
eo? ayresens and cosurring a8 a eteck probably cczmeetsd with the abbrofe
mnas belome

Dertiasy faselts
_scenee

de Te Diller (27) in the Hossburg folio hes descrided e FNocene
diabuse diio ceourring e shert distance north of Laseburg, “"enclosing
e soall plece of Unppm shale which alemg the contact is rendered glesey
bty the ehilling influsnce of the shale"see-e, “fast of Caklend, as well
ss along Little River and the Horth Fork of the Umpgua, the dlabase cccurs
oleorly 26 & dike petetrating the Unpoua formation, apd jJuiging from
these emsmples it i3 falr to ccnclude that it is gemerally younger tham
the sldest portien of the Umpque forpation, and has been erupted through
it. miwmmmumnwuuum
Urpgua forcation, and charactoristic foseils coour intermingled with
then, fixing the age of the diabase intrusion ms withis the Focenc,”

The 4ishess is a dark, heawy, dense ignecus roclk, composed priacie
pally of augite and plagicclsse of the lino-gods wariety, oo arranged




that the graine of sugito oconpy the sngular spuoes Dotwseen the
eryetals of foldspar, giving the roch its charnoteristic ephitie
struoture. OClivine $e freguently present. Near its contaot with
other Pock, shere it cooled mpidly, the dinbase contains such smore
‘eous matier, which i» ceconsienally glassye

The Yocene basalts of the loseburg .umdrangle are deseribed by
piller (27)e They cover approzimately 150 sguare miles in that regicn.
o basalte diffor fron the cndesite and riyolite flows in their ine
rediste vicinity by tholr cheracteristis dark color, someshat smaller
percestage of silica,eeetioir greater avecific gra:ity, end larger
pereentage of metals, especially iron. Gome of the flows are rich in
olivine; others in pyromene, a portion of which is hypersthene. Ale
though phencorysts are not oomren, those of feldspar are more frequente
iy soon them thooe of eitherdivine or pyrosene.

There are no wellepreserved cinder concs or veleanie piles to
mmmh“muumu—-mmm
suffered too such erceion to permit their preservation,

piller {(21) in the Cooe Bay Folio, states that "eleng the ecstern
portion of the Juadrangle ia Sanpe 12, extending from the ho'd of Zen=
tucky Slough to the iiddle Fork of the Coguilie, there are four ignocous
nasses wileh are generally basaltie in charsoter.”

lortsh of Coos River are half u dosenm upparently separats outoreps,
which are in all prebability comncoted beneath the adjacent sandstense
The bdbasalt is well ezposed sbout the hesd of Semtucky end Willard Sloughs
and aleng Coos Eiver bolow the foris, but the intermediate divides are



Be
capped by sandetono belonging to the ‘ulsski forsation of Fooceno ages
There the relation of the fulaski formation end the basalt is well
'Mumwmcoamxnmmum
of ulaski sandstene or breek through them. It is evident from these
faots that the eruption of btasalt ocourred during the ‘uleski Epech.

Southeast of Coguille, the basalt forss prominent hills arcund
the head of Glen Alkon Creek, snd Jugar Leoaf Nountain cast of liyrtle
‘eint, 1s of highly alterod basalts perbaps older than the “ulaski.

mwﬁmum“mcm
(anorthite or labradorite) and augite, with mere or loss olivine and
magoetite and differe chiofly im orystallization and atruoture. In
gomo the olivime is reploeed by sercentine, oxzide of irem, and carbomte
of lime, and sugite chiefly by chlorite.

in ploces the basalt is rather ccarse--rained, the graine: of fel 's=
par have crystallegraphic bound ries ond the augite cecupics the irregu~
1ar spocos betesen them giving rise to the cphitic structure wiieh chare
soterises diabase, but gonerslly the struoture wiem whelly orystalline
is grazulitics Gemerally, the rock is holoorystallime, But in places
somo of the material is smorphous and the rock bas the appearsnee of a
love which flowed out upen the surface.

Smith (735}, 1917, states thaet the basaltic dikes of the Sugene
‘andrangde ere of Focene age.

Eooene bosalts of the Clarmo forraticm of Nerth Ceatral Uregem
bave boen reported by Nerriss (56), 1901, Calkins (9), 1902, end by
Collier (17) in 1016, and nunorous othor writers, all of shem have
done nothing more tham merely state that the Clarno formatiom is come
posed of basalts, andesites, riyolites snd tuffse
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Elegene Seseits,
Sajwbie Efvey Seselt Ferwatiom;

The Columbia River lawas were first msmed by I. C. Suseell (70)
in 1853 to desigmate the large voleanie serics in astern Oregone
fie included rhylites, ondesites and basalts all in the one major
grouping paking no effert to distinguish botween the olier and
yomger flows of the tertiary. loter iz 1897 (71), he correlated
tho cagtern Uregen basalts with the Yakima baselt of southeasters
rashington, thus separcting the acid extrusiwes of the Colwmbis River
Leves from the more basio basalts. Merriem (56) in 1901, wses the
torn "Yekima Dasalt” pertafning to that porticn of the Colwbdia Miver
lavas over lying the Jolm Day forsatisn near Jolm Day, Uregmn end wae
substantisted by Coliler (17) in 1916,

fuesell, (7ia) in 1901, correlatos the “Snake River Levas” with
the "Columbia River Lovas® of castorn Oregm, thereby, comncoting
definitely the lavas of the three states, Oregom, Fashingtsm and idaho.

Lisigren (49) in 1002, correlates the basalt of the Hlue Howntaine
as Columbie River formation but restricts the term to the basaltic
lavas of the Miccene te distinguish between differest kinie of lavas
of the "licoene and Niccenes

The tasalts of the Neschutes "lains heve been separated from the
unlerlying “Columbia liver lLavas” since Conden (18) inm 1879 separated the
besalts whieh he says eriginated from the Blue Hountsins and those origine
ating in the Caso'des. He was follewed in this separaticn by Piller (25)
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in 188¢; Sfussell (88) in 1905, and by Nodge (45) 1928, wtil at the

present tize the term "Colwmbia iver Lavas” ss givem by Bussell has
changed to "The Colwrdia AMsait’ used to inclute enly that sories of
tasalts which have their type cov:rrence along the Columbia Eiver and
wuxum-umwmcu&wn—-
tion or an older forsations.

Be Sarotey of the Colwbis Rivey
Bl Pormtion,

The first attempt to doscribe the great Columbia River Basalt
Forsation was mode by J. Sall (1) in 1836, e remerbed upem their
. regsenblance to the Giants Causeway stating that they showed very sirong
warks of ignition. Uome (19), 16849, noted their supsrficial resenblance
to lexicen flows of tasalte

Le Conte (48) in 1974, desoribed the 'great l:va floed' =s a univer-
sal flood overlying the origimal feee of the coumtry several thoussnd
feat thiok end govering approximately 300,000 square miles. The fload
being sado up of a large number of individual flows as high es 10 or 12
that oould be counted above the cunglomerate on the seuth alde of Lie
Columbia Rivere ‘

Serrian (58) counted as high us 23 separate and distinet flows in
the ‘leture Serge loeality. The individual flows of dasalts intervedded-
with insignificent anounte of basaltic tuff Fervies smd Simelair (67);
Brets (5); Ae Ju Celidor (18), (17); Lindgres,(48) beusver, states that,
"in & few pleces water leid clays and sands with local ligaites are
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interoalated doubtless acounulated Yy rivers during lulls in oruptiong
tuffs are absant,”. "Thess flows covered wast areas iz eastern Oregom
soupletely burying older topography or wrrouniing it as in the esse
of the Blue Yountains, which were 1oft as en lslend in a great ses
of basalt” (Lindgren (49))s Thess flows “conpletely blottsd cut the
enguler sunite of o large renge of meunteins now expossd in the “nebe
tiver gorge (Swortley (7¢)), "forming the lawa plateaus of sastern
Cregon and eapping many bills, extending down into walleys, the lavas
poured out es o irreguler surfees and caused late tertiary lakes,

(Ve 5, Orant and C. He Cady (40)).
The intividuel flows of the formation owmesist of “"high, black
vocks 1° te 6° in diameter, oomposed of blecks of cuneave fors, set
in ench othor, till they are raised to s great height” e J. Ball (1)
ie Co Russell (69) states that “the horisental jeints cut vertical
oclusns end, in scme cases, may be traced for severel piles. large
vertical eclumns when weat’ered ococssionally show that they ere composed
of scell horisctal colunna or prisms, whioh radiate from a o-nfusedly
central core. The Joints vhieh bowmd the larpe vertieal colusme furnished
the eveling surfasees for the rocks they emclose. The dages or ends of
the radiating colusns are freguently revealil’ om the surfaces of the
slightly wosthered verticsl columns by & metwork of lines resesdling
2! rinkege cracks.
r.c.m(o).h—-r.muu'a-.wxmmc
the basalts as cbserved in the fleld are mot especinlly remarisble, The
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developnent of colummas structure im both dike and flows, is genersl
the sise and porfoction of the columns inereasing with the thicimess
of the mass in which they ocours ke upper portions of the flows
hove the usual vesicular choraoter, and the alaggy and repey surfages
have been especially wellepreserved in certain casee where the ovore
iying lsyer has boen tuff rather than of lavas”

fardes and Hewitt, (81), descride s thin vencer of Columbia basalt
at Coyote Point, L, end B, of Faines, eonposed of thin plates or sheets
1/8" to 1 to 2* in thickness 2ipping 20° to 26° B.%.

A chayecteristio feature mentionod by all wriiers is the relative
erystallinity of the basalt with respect to its pesitica ia the fiew,
the centrel portions wollecrystaliised with the two margins relatively
glossy or fineegrained in respect to it.

2o Digkuees of Bo Goduhile

Biver Paselt Yormation.
The preatost thiclmess of the formation is exposed in the northe

castorn and southesstorn portioms of the state. In the very northoeste
ern cormer of the state elomg 46° and 40° 30 bounded by 117° lengitule,
o thicimess of 2000 to 4000', warying acoording o the old surfaces,

hos been mapged by iLindgren (43), Farther south in the Seven Uevils
Canyon adjucent to the Slue Nountaims §000° is exposed, I, C. fussell (89),
Os Do Goid (64), and A, N, Seartley (76)s The dasslt groduslly thims to
the scuth, sinee from the Ouyhoe River to (ntarie, the total thicimess is
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caly 1300° {(Cuyhee Baselt corrslated by Renick (685) to the Col.)s
Jo Lo Conte (48) gives & thicknesa of 700° wdloudtedly takenm farther
gouthe

Fortvar? slong the south central portion of the stete in lake
es? Usrmey ccumties Taring (79,73) has given the thickness of the
tasslt o2 en average of 1000% Sut Sxith (72) hos placed the 4000°
castorn soerp of Steen's lVowntain as Columbis basalt emd is sube
stantiated in his correlstion by R, “aters (00)

in Central Orogen prop-r, the tmealt reschos a mazimum of 2900°%,
in genevslized sestion of the Jodm lay regiom, Ae J. Collier (18),
hus measured o seotion st both Ploture orge and Flat Cresk localities.
Thinning out to the south ant esst to fte 1000" level in the lower canyom
of the Foulder iiver (Us 5. Grant and Cs He Cody 40) snd %o os low as 15
on Coyote Foint B. and H, of Haimess his is the thinmest covering of
Columbia Liver iesalt in any ares mentioned end marks the merthers
boundary of the formation in that sootion.

lest from Pioture Gorge the formetion follcws the Jobm ey Liver
to Teiekerham from whieh place it hes boen ereded frem the wmderiying
formationsy it resppears north of Fosuil a sheort distance where lisdige
(43) in bis map of north central Orogon shows 200' of basalt sbove Fessil
end paxioem thiciness of 1500 feriher west to where the forcailion passes
unlor the Casesde series. Thore is ¥0O' excosed et South Jumotion lying
o3 Clarme Pormation, s maxim: thickness of 1500° exposed dowa the Leschutes
and Jolm Day rivers to their mouths where omly 000" is exposeds

‘agtuard from the mouth of the Joim lay, the basalt exposed Cecroases
on the Uregen side wntil at “ive Creek, mear Miltcn=Freewator, the



Columbia flooring the velley is enly 20° high, Je Brets (5).

testsard from the mouth of the Deschutes river, the dasalt is
Solieved to be 3000 thick with 1000% exposed at the Dalles, .
fepgeshi-mer (41), and 2000° in a conplote sesticn at Donmeville
Claaey (13) 1300" ie exposed six miloes south of Bemnoville wp
‘agle Creck and is mapped by Sarnee and Butler (2) who have also
mapped 500" at Taylerville Falls on the (plumbia River. There is
an unlctermined thickuess of basalt cm i, Tabor, fortland, which
acocrding to Diller {24) is o vosment of the extensive flow. Diller
truges the basalt as far north end weet as ininier, Crogon. Williems
and “arks (65) hawo ma-ped 700' of Columbis _ivert-moa-
bia County inlicsting that the formation could have extended farther
wost oven then Diller's mappinge

South of fortlend there is 800" of the formation exposed at .
muv(mm.umdww.mume?).
along e € B, betusen 447 30° & 45 hawe mapped 900° of Colusbie fasalt
en the North Fork of Bull fun Siver, 300 on Sendy Siver snd 1900 on
the Clacksnas Rivers

South frem Cregem City, Bolge (42), huo stated that “the Columbdia
Ziver basalt formatiem rezpoears just west of the Caseade divide and
forns & maturely disecoted plateau extending to the “illanette valley.
it holds the subsequont Fillamette River in placo o the sof't casteard
2ipoing Clisocene tuffe.” Hedge (42), also reports the fermetiom ot
4800" en the tridutaries of the Santiem, Smith (72) reports Columbia River
baoelt at 1200° at Cascodis on South Fork Santiom.
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mwm)nwmh-lu.mmmunﬁ
rasslt, singe he deos not dirferentiete them from omes mapped farther
north, as far south as the Stade line. These basalts are covered by
mmy-ﬂud“‘u-ﬂ-wh:ﬁm But, Jde D
fardos (60} giwes GO0 of basalt, comparable "0 the temiary voloanies
thet eurpose the Hiddle ond Southern Cagonde esriss”, at iako Creck
ooer "sgle Peint, Oregon, losard A, Souers (02) Awther suctantistos
this etatement by plaeing the besalts along Bear Creck in soulhern
Oregon in the tertiary wolesnic system of the Cascades.

Do Topegraplys

The %opography of the gre«ter portisn of castera Oregen is the
reault of the donudetion of that ares by the great musder of basalt
flows of the Columbia River basalts which, sccording to Collier (16),
“over much of this region the forration bas been left apireximately
horizontal, snd in such cases is wniversally level emough for plewlend,
wiile the streams often flow in marrow canyoms with rim rocks exposed
in their walls. In many cuses whore the rim rock ims beem folded, faule
ted or otherwise disturded by subsequent mountain building process, it
has been removed by orosion and the underlying and often softer forua=
ticns are esposed. In such cases the topography is mers Criable,”

lodge (43) gives o very good description of the topography, struce
ture end the physiograply o1l resulting from severs) erosiomal prria'e
or “stages” and ealls the reculting topogrephy the "Shanike topocrapiy®
to differentinte betwsen the erosional teporraphy of the Columbis Fiver
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bagslt fermation, the kndras formation en! the older, er "Aghwood
topogranhy.”

"o Shasike tepozraphy as it exists today is the direet result
of uplife, followed by erosian controlled by strusturs, Cempressive
streases spparently frem the noritmest ond southeast prodused S.ke
and Je7e foldings ihere these folds intercected with pre-existing
Balis and Sel, structures guasuaversal doming was produced -rd where
fslding 412 aot rollisve the streis theve was fuulting and fracturings”

“Forth of Mubtton Nountain, Antelope Cresk and the south liue of
Township 6, the great scemtrsl Gregon Colusbie bosalt platess oxtemds
inlefinitely morthward. This 1s s perfeot platesu, tanding at eny
sne peint sithin it ome sese an almost perfectiy flst surface stretehe
ing off to a herisemtal shyline. At most it is very gently undalating.
Although the surfoge seens almost flat earcful mrasurements show that
it slopes with the strusture gemtly to the morth and that serces it
are soveral gentle rells mmost indiscernible to the eye. For instence,
& gentle rell extends B = ¥ soross Duck Uollow end Thirty-mile Cresk.
Cther interruptions are Gordon Ridge ond Slean 541l and Iygh Iddges
e latter is @ greut manoolinal fold purtly feulted on one side.”

“This platesu may be divided into three parts. PFirst, « large
un'isturbed, interstress uwpland., Usoomd, gentie erosiomal sugs resulds
ing from gentle slopes to the eanyons, which sre the remments of the
stallow gentle-wnlled milleys of strears that ouce momndersd over i:a
surfece. Thind, the deop, precipitous camyoms dus to ospertively



recent disscetions”

“There sre many omamplos of minor structural control of the
topograply. Thus, “quaw Opeck, & Lveneh of Reck Crock morth of
(uinton, is developed on an saticline] fold. Thirty=ile Creck and
2 ok Creck sre developed oo o gymclimal fold., The leschutes Hiver
for long streches at several parts of ite course is en smticlizel
folds, There are munercus enses of streams, the courses of which
were dotermined Ly dipesiopos of the platesu or upon limds of
folds within the platean. wc-ﬁm.&-am
e lover porticn of the Joim ay ani Doschutes iivers, Sakcovem,
Duck Creek and Bima,"”

"There are smo streans which flow in the opposit  ‘irectiem to
the dip, se Por cxzample, ‘and Creck end Chepman Creek.”

“The stream types ebove mentiened are these St bave mot yet
succeeded im outting through the Columbia besalt formation. There ere
others that have developed subsequently on the ishmood Toposveply ot
the contast with the Stanilko Topography, espeeially where the contact
exposes & soft forvation, sueh ss Skocinm Creek; er between Shanikeo
snd ladrao Topography as Chenowith Cresk. Tespite these special
fe- tures the genoral drainage petters cn the surfuce is deniritic,”

“The stream pattern snd distribution ccnsidersd se e whole has
o msber of pecullarities. Ihus, the Deschutes River received only
small and generally waterless tritutaries prom §rs mouth o argher.
in every case the tributeries of the lesthutes are lonesome streans
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with very fow branches, In centrast the tributaries of the Johm Day
fiver have musercus branches and hive developed an almest perfect
drainage aystoms

The Join Day Liver like the Deschutes has mo iriiutaries on the
mtolh.c'-k-ht-n.uhr“nm.u-. The
result of this ie that the platesu bet-een Fiftcem iile Greck and the
Dosciutes, and betwsen $he Deschutes end Jelm Duy Aivers fs & flst,
poorly drained upland in an extrome state of y uth, while the platean
cast of the Join Day River is welledrained and in late youth, Simce
the Shanike surfuce in all parts is coo age, it is evident that the
pert east of the Johm lay River has for & lomg time rooccived a much
greater rainfall,”

"De triutaries to these master streams have gashelike, Vesbaped
valioys which, considering the sice of the streams have great depths.
A charscteristic of thess tributery csayoms is that the slepes faeimg
north have grass and soil while those fooing socuth are barren and rockye
is is also characteristic of the main river syurs and the upland hills.
The raine come from the seuthweat and wash away 8il soil frem the steep
Dorts slepess”

2o Strestuye,

The general choracter of the structures exhibited by the Columbia
Eivor basalt formation was included in Ir. Hodge's article en the topoe
graphic efleets.

Collier (17) states timt folding of the Columbis River basalt



foreation followed the de-ositiom of the late Nicosne aseall

The most prominent flesures of the Columdia Biver basalt formae
tion are the Urtley and Bingen anticlines whish eross the Columbia
River noar the touns frem shich they tabo their nemes. Thess anti-
clinea bave bosn desorided by wricus writers including l. 4. #illiems
(84), Brets (4) and B, T. Hodge, who bas recently precented a paper
to the Geolozieal Socioty ef America which deals with these flozures.
sccording to Brets (4), the C-lumbia Siver for 125 miles upstrean
from The Telles, and a fow miles downstrean, flows in the bottom ef
s broed syneline and the group of rapids at Fallbridge to The Dalles
wo located on a niner upsarp of this fleors

Collier (16) desoribes a strustural depreesion in the vicinity
of Comion which hus also beom mapped by Fodge. Collier (17) deseribes
the formation mear Dagville stating that “the Columbia Afver basalt
forsation dipe scutbuard 16° o feou =iles merth of Payville and soutd:
of rayville it rises verticslly, thus forsfng e mervew ayncline ex=
iiiiiii long distances

There are moxy ninor flexures, too susercus te rention in this
3‘.'—'"!““*’

Deulting,

The Oelumbis formation fo faulted loeally im many loeslitics

but the sajor Multing is most apparent alemg the Columbis Hiver where
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in o recent, as yot unpublished, pager rend before the G U ie
The great horst and graben fe:tures of famlting in southoastern
Orogen have been well deverided by Smith (72), varing (78,7),
tussell (68), 0. K. Gilvert (38), S "aters (20) snd Puller an? Taters(38)e

Jho Agee
lany Jifferent ages have been given the Coluxbis besalts by ¢if-

ferent writerse Ju Lo Comte (46), probadly the firet writer to define
itely give en age %o the dasalts of the Columbia Eiver Gorge, pleced
the age of the basalts underlying the Casscad:-e Pounteins es late
Vicesne on the busis of Sooenc cak and eonifer leawves underlying the
basal tse

le Ce Bussell (70) Lefore the soparstion of the Colwmbia Diver
laves ;ave their age as tertiary, but with the separatien of the for-
vaticn into more definite groups the age lmo been detorminsd as Ficcone
by Lindgrem (47), Collier (17); Basly Eicoese by Nerrism ani Simclair
(55) who bewed their determimation by foseil fuune foun? in the Vassall
which conformably owerlies the Cclumbis; Misdle kiceens by Collier (28),
ou the basis of fauma found in the Vescall end B, T, Fodge (42}, We 7
Smith (72), Seiley ¥ilide (87), snd J, Colevan Nenick (5) Buve given



The most pussling question ommneotod with the Columbia Hiver
baselt flows is their origin. "hot oould have been the prewniling
node of extrawasion of sueh a large budy of molten material thet
coveded appreximately 200,000 squsre niles of three wostern siates?
Three thoories have boen sdvanced Ly different sriters.

Deoory of flogwre oveptiongs
Ju Do Dema (19) in 1549, was the Pirst geclogist to state tst

fiseures wore the demiment soures of the Cvlusbis River busnits. Te
statos that “the eruptics of these dosslts and lovas had takem plsce
from fissures throughout the ocuntry, =e{issureve vhich were mere
numerous mrar the voleanie peais, dut aleo intersected the whole regiom
to the coaste They out through the Tertiary rocks, oxd were alse iunters
stratified with them,"

Js 1o Conte (48) in 1874, in an erticle on "the great lewa Fleod"
attributed the origia of the great basaltie plain of castern Uregom as
deing due to fissure eruption basing his argiment on the adsence of
vesigles g0 soren to ejocted lowas, the lawn Leing » solid ouss, the
"bourscuflee’ samdition oo characteristis of voleanie aetion caly
noticonble om the uppormost part of flowse
 So dofinite evidemee of the prewailing mode of extravasion wes
giver until Jo C. Merrien (S5) dn 1002, found dikes ~emetruting the
Jotm Day beds im the vieinity of Tartle Cove.
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Purther ovideneco sutstantiated the theory of fissure eruptica
when Lindgren (4:) im 1902, reported a large mumber of basalt dikes
st Cormucopia and other plsees high upen the flanks of the Blue lNoune
tainse "These dikes were in such a position relative to the flows
that it is ot to be doudted that the fool of the eruption wus located
at these plages.” Other localitics in this reglon where dikes are
located are; Bumensa iine, Hye Volley to Pomon Basin, Sirwons Lountain
end Cornuccpis Nine. A reest suthor, Geolspesd (39) in 1928 giwes the
zofe of cocurrence of a reactien porplyry dike at Cormueupia, Oregen,
and states that in the Flocene, after elewation and ercsion to msturity,
et Floeds of basaltic lavas frem Fissure srustisns soversd the older
rockSe

Fa Co Onlking (20) in 1005, in & paper ca the Yalime desalts, which
ho sorrelates with the Hiecens series of “rof. Rusaell’s Columbis lowms
gives their origin as fiosures becsuss, firat, their volume and oxtent
are so enormous; seecnd, o rarity of fragnental materials kmown as "taffe”,
*breccing® injieates & cuite upwelling through fissure without the eme
plesive sotion of craters; end third, en sotunl obsorvation of fissures
in the northern Casosdes msesing through ssn'stome wnferlying btesalt,

T. 1. Bodge (42) gives Purther evidence of the fissure tyme of
eruption in using Nt. Nultnoemh; Anciemt ancestor of the hree Jisters®
o a fTissure, He gtates, *dcen the sloprs of ¥t Vultpomah snd ather
1 suros north and south, poured cut great fleods of basaltic luwa,®
fe, luter in the paper, melkeos the statement which leaves the impression
that there vas gome explesive voloanis aotion ascompanying the fissure
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Zissure ond Vent origine

Joveral writers have not definitely assigned the basaltic lava o
either vents or fissures but have pluged them me origimating, ae a whole,
from bothe

Juoques T, ledeny (63) in 1901, cites a larg mumber of craters in
the Deschutes plain 400 foot high and 200 feot in diametor end says that
erater eruptions are smetimes the offspring of fiesure eruptisnus mo
patter whether the latter are intrusive o extrusive. Ihe wesk point
1ios in the faet thot hie "ernters” are probably the origin of the sube
soguent Mliccene or Piiestocene lavas whieh overlie the Colusbia basalt
in the Deschutes plaim. ¥e doos state, hewever that the flows bloeking
end gbliterating the Columbia and Umske Rivers originated fren fissurcs.

U Do Smith (72), 1927, "In view of s.oh vents (local arcund Steen's
Sountain) and the dikes scon in the ecstern fuge of Steen’s Fowuntainm,
we oen be guite positive in ocur conclusicm as %o e forwation of the great
eastern Orogen luwa fleod. In the first place, what is kuoun es the Smake
Mv“uh-*&.#—n—hgﬂm—u—o
m-.-u..——--u-u—imm.dum-.
lineal fissurese ;i.

% T, Hodge (42) (as shown wnter * eruptions®) also gives
ovidence as to erater erupticn in osbisation with Pissure,



The potrographic desoriptions found in the literature are too
lengthy to be abstracted completely but & summery would show them to
de typicel tasalts, massive, cempect usually black in celer with
various tints of gray, greem, brown an? red mainly due to westhoring,
with e wide textural renge frem hypoeryetalline to holoorystalline.
The difference in specimene due mainly to structural differences.
pirforence in ocnditions of eocling whioh have meturally given rise
to wnr ous degrees of crystallisation, so that we hove om the ome
hand,interstithl basalts with s lerge portiom of Zlassy bage, and om
the other, holoeryetallime rooks with typicsl oplutie or gramulitie
strusture, Calking (9)e e central portioms of the sheet bedng
coarser grained tham eithor extorior surfuce (Eussell (71))e

Tho primeipel mimerals are plagiocelass, augite, olivine, irca
and spatite with satrolite snd spaleaite in the esvitiss (Calkiss 5)e
But according to Lindgren (42) clivine may or zay mot de an important
o.nstituents

“fhey say or may Dot contain olivine. The rock shows a mederate
acount of glessy grounimass, oocasionally, bowever, this glasay base
almost ‘iseppesars and then the rock is ususlly somowhat coarser, having
the appossence of a ¢isdesic roeke Uhon veiculer and sassive flows
alteroate, the fermer are uswaslly the more glassy verietiss.” Lindgren(49).

Locelitiss from which clivine bearing dasalts of this formatiom huve
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besn petrographically studied are: Nouth of Canyom st town of Johm
Pay, Lindgren, (49); Pisher's landing, Nte Tabor, Jolmson Creek and
Hooky Butte neer Portisnd, 5. H, Darten (20); specimens from central
Oregon by Calkins (9); "allosa Sange,Seartley, (78); ¥ T. Hodge, (42)
noar heod of Saatiem; Glass Buttes, 4. Taters (80); okensie Hiver
section, lan Canmpbell (12). in scuthwestern Oregon by Vinchell (86)
at Orizsly Eountain and u sill or flow in Sec., 13 T, 39 Ne, ReZ W,

he olivine free Columbia bagalts sre relatively scaree, those
localities reported ave: Oayhoe basalt, J. C Senick (85), ‘aring (78)
does not report clivine in his deseripticn of south eentral Gregon
basslts, por does Smith in basalts from Steen's Nountein, and Lindgren
{42)in & opecimen of wmsually glessy basalt from morth of Nedisal Springs.

in goutiwestorn Urez-n olivine free basalt is reported by Wimchell (86)
norts of ishland.

Sscncaic valucs of the
Solumbia Zivey basalty

Lintgren (48); 1807, stat-s that "the interbeds of clay and send and
grovel make ideal srtesien water condi ions” and reports o mumbor of flowe
ing wella ‘n central eastern Or-gone

Another ecomemic wvalue of the forention is ome veported by l. ie
¥illisms and He M. Parks (85) in 1023 where they show that the basalts of
the Columbia River formmtion in Colwmbia . Cty centain 10 to 15X of irem
oride and are the scurce of the limenitic “shot’ soils of that lecslitye
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The nost extonsive connereial use of the basalts is that for roed
wotal ot many pleges, standing smeng the wery best mutsrisls obtaizadle
for road ecmstrustion, aceording to Diller (22) 1898, whe also states
"thet owing to its sonber ecclor it i little used for building, ezoepe
tmmmmmmmmum-mmﬁu-."

e greatest econemic walue of the Columbis Hiver basslt formation
is the erosica of it and subseguent depositen of the material in the
walley basins where it forus She fortile soils so comwom in nortiwestern
oregone Diller (22) mentions the fuct thnt the fortility of the great
villametie valley is largely due to the rich soil Purnished by the altere
ation and disintegration of the l-vase

The grest plaing of esstera Oregon wied ag wheat londs are alse
eomponed of soil reculting frem disinte-ration ani deesy of the underlying
Colunbia baselt, Celller (16,17).




Jon Mile Bagelts.
Callaghan (11) in 1027, deserides a formation of Niddle Yiccene

age in the Fooeta Head distriet which he nmames the Tem ¥ile basalt
rorpatione

his basalt s of offusive crigin and extends esstanrd from
m.—nﬁnuumm.uuuw.u-uuau
t‘oontain end morth to Yachats Eountain.

“Negeseopically the fopmation is made up of two types of rook,
denca basalt and baselt asglomerate cecurring in nearly equal nropore
tiens, the agzlomerate possibly nredomin-tinge ilercsespieaily the
basalt is of three types, basalt with labradorite, hawaiits or sndee
gine basalt, an! olivine diadage. The first two are deminant types
they are donse and black on ‘reah surfaces but yellowish or brownish
cn weathering, sametin-s turning aimoot white.”

Spper Vicceus iaselts.

e only basalts of Upper hiccene age recorded in the literature
is the Blagkjuck formstion of tis lower Cuyhee Biver district. This
foruation bas been desorided by Sryan (7), 1929, who wrote cu the
geclogy and by Hemick (64), 1930, in an exteusive treatiss on the petroe
graphy of that gesorsl regiou,

This formation covers approximately 28 sguare miles and originated
frem comes restiang om the lave surfuce tiree miles northwest of Slackjack
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m..umu-n-mu@ it re.ochea a total thickmeas
of 350 to 450" in the central portiens snd decreases in thickuess
MM&&M‘WM*“W
Rivers mn-mxpwnum(m
iiver) wtotmgmtneobmmdm
coake E37eF-T00° ¢ sodimsiste soparate then. ;
hmmmmhn-u‘.m“-
n.;.utma—-hmmumumm. e
Blackjosk buselt generally hes a banded tezture both in the wesicular
sud the nopevesicular Yypes. Wen such is the case of the litholegy
servos to identify it se a flow of Jlackjeck buseit. The donds whish
sre rulely parallel with the tep of the flow an! arc defined by the
arrangesent of the vesicles, whers present, =nd in the sase of the
aon~vosicular types prodably reprcsent planes slong whieh the veleanie
z-ses scowmlsted in the denser type. In the sassive basalt tho bands
ere lightor in ocolor than the associatod rooke The wesisles of the
Gluck jack basalt hawe B0t been filled up 20 as to ferm anmypfules Lut
uuymoﬂnu—.id.-‘hh”nd“hc-m"
green wmisorsl (ehloritel).

in migroseopie exscimation the Slackjock basalt is found to e

siziliar Af not almest fdentical with the Cuyheo (Coluwndia River Lasalt)e

Jlacijeck basalt cemteins feldspar phencerysts with e saxinu= size of

1e3 % 0u55 mme ond an average size of 0.8 x 03 mme 2 smallor generation

of feldspay phonoerysts sverago about Uo7 mme in length., Augite phomee
orysts sttaip a meximum size of 0.6 mm, in dismeter but a larger portion

of the sugite orystals are 0.5 x 0.2 mms in leongthe
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Ziseems Basnlte,

The "liccene “eriod was mot ¢ e of gren: voloanie activity as
were the preceding Hiceene epochs, and it furnished only a fow basale
tie flows in the state.

e first sention of a Plicoene baselt is mode by Sodge (42) in
1025, stating that the top of the =i'dle Sister is & black basaltic
o ne, ecnposed of scorincec s and loose angular boulders which appear
uuﬁ-u—.—cn-mmwuu—&m

“Farthor sortheard on the west edge of Collier Glacier stonds
Cirgue rook whiech has an upper surfuce similiar to that of Black Humpe
This flow of clivine basalt bust heve e from o scuree further saste
"hen it poured out of some orifice to the cast the basal portion of
the Viddle Sister must have becn in cxistemece iu order to afford the
surfeoe upon which these rocks mow rest and upen which their parental
lave enoe floved,”

Eirk Oryen (7) in 1029 snd Senick (64) in 1930 in arti-les on
um“m.nemmmwmm
abcut 60 aquare wiles of an area bordering the lower Owyhoe Hiver, s
the Grassy Nountain baselt. Ihey give the age of this forsation as
"liccene or late wpper Niocosze (7). A

The Crassy Nountain basalt is consesed of o group of flowe indivie
dually mot ever 200 feet thick. They contain olivine as an essential
ecnstituent, and in this respoot it is unique sinee 1% is the enly reck
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in the erea in which olivine was found, As observed in hand specimen,
this basslt is geserally msesive but containg snmygdules that are gonore
ally coupletely filled with earbmate. In eclor, most of the reck
sporoaches black with a faint greenish tint, lowewer, in places the
ggusl Jdark eoler grades into a reddish or red-brown eolor with heve and
tuere purple tints; sroas of this reddish type of rock are often an
sere or mere in extont. he reddish portions have also Fed-breen
phenocrysts tint are visible in hand specimen.

Tho texture i= diabasio-ophitic, contaiming phescorysts of clivine
avernging 221.2 mre in & ground msss of plag and augite with scme hyperse
toene and minor emcunts of magnetite. The phencorysts of oliviae ase
oo-monly wolledeveloped but frequently pertially or eatirely elterved
to iddingsite although the outline of the original grein of olivine is
stil] distinot. ot only is this basalt distinetive Decawse of the
prosecee of olivine, but the feldspars are basio bytomite with aversge
ccrposition abpg abyg. Aporexmimately S0% of the roo: is cemposed of this
tasie feldepar, the crystals of which are 0.3 mm. lenge.




cistoosis agalts
Bagalts of the Tsschutes laine
{“adrss Sasalts of E.T. Fedge)

e basalis of the Deschutes plain were first ssparated fram the
underiying Colusbie formation by Thomas Condem (10) in 1879 ina
troatise “on some points comneoted with the ignecus eruptions aleag
he Cascede Nountains of Oregon”, in whioh he states "thirty niles
south of Elickitat , Des Chutes Bill composed of bagalt flemed end
tilted, and brokem, yet continumous: an evident outflew from the
seighborhood of Mt. iood,

is te the history ef the desply excawated interspaces we ney
take the ooe noarly east of NE, Hood, The les Cimbes Fill, one of
those Gff-shoots already deseribed, is its merthern larrier, and
we muke it our standard of record. hat this ezcevation wae onece
2,000 oot decper then it is now is proved by the twe faots that,
first, the Tes Chutes Hiver has cut its chamnsl through its present
filiing of basalt without reaching the bottem, and sesondly, thet this
great thiciness of rock lies in wndisturded and unbroken level. 2€ %o
80 distinet flows moy be counted in the seotiem, at the cressing of the
les Chutes ivers This later dasalt is dark in color, dense in struoture,
end easily distinguished from the Daselt of the meighberimg hill, which
has & brown ccler and §s lighter. Theso later cutflows filled up this
vast escovation, then sproad caostenrd and northeard till they resched




the cutlying elewations of ihe foothills of the Zlue Eemtsins, 2
well defined belt of sedimentary rook marks the strietly csstern
1imit of this outflow slosg the side of snteleps Velley and the
Johm Doy Rivers hmmwlmmm
than those of the daseado Hange here, would be frem the western
surs of the Sluc Hewnteins. e lsrgest of these was an empticn
fren the neighborheod of Cump fRlacn. it floved futo whatl seens
to bo an old neandering walley of tho Jobm Day liver. It appeers o
have filied up the valley snd set ihe waiors %o excewting ouec for theme
selvess Thie old vailey Mull of basalt is mew o moumtedn 1,200 to 1,500
feot above the plages he mold in whieh its mas: cocled has long aince
mm-m-uw-'thnumhnnqah”
ily distinguished fron that of the Cusondes. It i3 £illed with gramme
lations of a dark pyromene, that gives its weathered surfmoss & pestulated
BIPOAFGHOSe
‘fhe undlsturded Lasalts that huve Filied up those wvast exenvstions
constitute a secund series of operstions in the regien,” '
Cendon @irferuntintee botwoem the Columbia HRiver besalts end lnter
flows through the cbserved fagts that: (1) the leter flows are undisturbed
and, (2) £111 seayous in the older topography. Be dees not, howsver, oree
seribe axy definite age te either formations
Je G4 Diller (25) in 1884, mentims o low,broad ersh lying, st cleva
mw»c&.mmmuwsham. Heitior doos he
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give the emsot age, plaging them as fosteiiccons, mor does he Aiffere
entiate botween the undisturbed iasalts and owerlying andesites, lsave
ing the inpressien that all are codesitisc,

Jusques Bedway (63}, 1901, gives s mere or less popular seso.mt
ou the zveat lawa flood. fie spesks of both the Deschutes ecunyen and
szake iiver canyom flows in the sane sentenee. HoGing the fuot that
& lerge sumber of senters, the seurce of the Doschutes flows, cud
| listing them as the effspring of lerger fissure erupticne

‘aldemar Lindgren (40}, 1902, restricts e wie of l. C. Bussell's
“Columbia lavas’, “to the basaitic luves of the Hdovens to distingaish
botoeen diffepent kinds of lewas of “licesne and ligssne”s Ihis scems
‘uhumu.ﬁmhmdmu-dbm
| lavas as to age snd Lindgrem evidentily reccgnisca the presease of younges
vesalts in ke state although he gives 0o spoviic sase.

ie o iussell (67), 1308, gives a good deseriptisa of tie beslt
east of ‘rinevilless"a 50" serics, sorreloted with the extondod lawas
of the Les Chutes Flain, only coe flow of which extends west te Frineville,
the thickness of which determines the width of the valley.,” I Jdoes met
mectica the Columbia Eiver Gasalt which underlies this fornstion in this
vicisitye

Eussell alse gives & good geolegic deseriptiom of his Desdhutes
“laine formatim, in which he states that "the walley of the Deschutes,
before it was filled so a8 %o produce the broed gemerally level surface
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which 9 at present its most comspicuous festure, was from 20 to
30 miles wide in the portion west of the fsulisa Noumtsime end
‘owoll Dutte, but perhaps had o less width farther north, This
lsrge walley, os may be Juiged from the character of the perticns
of its berdering slepes mow exposed to view, was produced largely
by erosics and was st lesst 000 feot decper in its contral part
t an the widely extended shoet of dasalt forming the surface of the
pregsent plain, The material which partly fills the old wallay, cone
sista largely of water<jaid volcanic dust and 1= pilii, of which see-
wwmmmmummcmmcm
Crocked #iver and in the adjecent portion of that ef Desc hutes River,
The total depth of this deposit, however, is ag yot unkmewn, as its
botton i3 mot exposed. After the voloanio dust and 1apilli, together
with piser cuantities of sand and clay, was deposited, s sheet of
‘aealtSe Saun, S gaeel 80F Gy, wis qysed e Sessilly S op
pore sbeets of lave were formed at abeut the seme tine which are so
siniliny that their recognition is difficult and they appoar te represent
but o single cutpouring.” |
Todge (45) calls the basalts of the Deschutes Plaims,ledras basalts
after the type loeslity of Nadras, Oregsns The gemoral charseter of the
forzation may be stated in his wordse
"ladras Formation covers a large area it moy extend as fur scuth as
Bend its eustern bounlary extends frem mesr ‘rimevilie, north to fay
Crosk, and from these localities to the Deschutes River at Coleman,
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7o the nerth its esstern boundary for the mest part lies only oo the
wost side of the Desdhutes river. it erecsses to the morth side of the
m—thlhw.w—vl.h. It extonds at lcast as far vesteard
as the foot of Bald Peter and Nit, Wilssme It is eomposed of six flows
af dassltic end andesitie lawes, sepnrated by torrential and lacusirine
docosits.

The upper flows sre sndesitic iz charmeter, and tho lower cmes
bu-lth;

The Eadwas formation lies usccnformably upen the mature orceiom
mrmca-ma-wdm—h/m'm.um
1y doseribed sdove, A fer islonds, such es ‘owell Dutte, protrude threugh
thiz ses of love. Thove the Madres forvaticn lies om Jobm Day beds its
torrential beds are cwmposed of msterials dorived frem Jehm Tay.”

fipdge (43) im 1930 desaribes this iedras formation as ecnsisting of
mnmmmmcm—hﬁwmu

“Me Yadrae formetion wes the rerult of the darming of the Teschutes
“iver during the gluesial poried, The streams wore all owrlocded snd do=
posted their debrie over the lovlands in the western helf of the eres”
nerth eentrel Oregem)s “Comterderaveous voleoanism fursished lavas which
sozled the torrential bede in lagers and thay are preserved as such to
thin day." :

“Thie surfece (thet furnished by the l.va copping) is perfectly flat
and vonotencus ergept for certain foed :ng veleunic buttes whish rise above
1%, such as Hownd Dutte, D24 Peter, North, Uiddle and South Butte,ic fe Sutte
sod o snall butte scutheast of Tellor Butte."



Toe
Zadses Topogrephy.

The ledres topogrephy where dotermined by e leva cepring flow,
to Godge (85), "is perfoctly flat, with here nd there o
©-11 cuwering, tut 1t 4o usualiy besron end trecless e-oept for
ond Junipere Trevced from morth to south or fr = cost to wost
surfeoe rises, not by & slope, btut in greet steps, cech detormined
by & love flowe To thoe west the surfuce hes dom treoed to in greed
afevomts into the foothille of the Ceocade lounteinse

in interesting feeture of the Doschutes Plein region &s the
Mm“*ﬂwdﬁMd
Creciced Rivers in the generul vioinity of Prinevilie, Terrebomno end
aatd y

rugsell (66), 1908, wus the firet pereon to publish extensive
wrk on this formetion, The following io en cbetrect of his trestise:
“sfter the btroed, enclent welley of the Deschutes hed dean filied to &
mh.-‘m‘dﬁhmmw
uoetly of bleck volesnio send emd grevel, and this material covered
by tho widely exbended sheet of basclt now fomming the surfece of the
mmjor portion of the Descimtes Piein, the rivers dlapleced from thols
former coursos flowed soross the young levs plein and emcevetod caryone




e
in 1%, vhich, &n the cose of Deschutes end Crocked Flvors, ore o
pile wide end over S00' desp. Heat ceme o flow of molten bessitie
rooiz, which coterod the cmycme erd filled them to e dopth of cver
660 for meny mloss Cusequemtly tho some streuse, egatn dleplescd
but st111 emfined to thelr fornor but decply filled caryems, resued
wm*muu{i:uum.u----m
eboves In the portion of the conyon cxumined the tesk of cutting
thpough tide leyor 88 oo yet inocmplote ené the rivers flow swiftly over
s0lid, compeot besaite”

“Thic is omo of the most remerimbdleo instences mon of e river
etruggling, o8 it were, to mal tsin fts Pight of weyrgsinet the opposition
o fered by stupendous shouers on downpourings of volernie Cust end lepilii
nd by vest outflows of leve which hordenod inte denso, rosistant rucke
“Is time occupied in tho exoscvetion of the outor cengons wes probebly not
groct o 88 the metorial in vhich thooe were exccwvited, with the esception
of the covering sheot, wes Jocee au! Ilnocharent, but the immer cenyons,
tn plocos, end in dletenons In severel tastenoce of et lJosst 2 or 3 miles,
wore out in hopd, compeot beselt, end thelr erosion %o ¢ depth of 650 feet
mst heve pequired many thousends of yoorse®

“odge (43) in 1920 1s the other pubiished reference of tho inter-
cunyen besalts which ho terme “intercanyun Bemches . e states “efter the
cenyons were out in the ledres swfooe remewed vuloaniem sont sroet leve
flove dowm these csryons ospeeielly in the vieinity of the Orocked idvers
‘ene of theso lsves hevo been removed but ubere they remsin they fum the
rloturesque and prominmt benchos o the cldee of the oldéw cunyous.”



Doosnt Possitay
The recent basalts ere widely lotriduted over the stete, the

o extonsive flows oceumlsg In the scutheestern portlons st Jordsn
nd Boulin Creters in Nalbeur somty, st the Diswond sreters end
alo g the sovth fork of the Melbour river end Crone oresk in Nsrney
somtye Theso orsters geve rise $o o very pehochoe type of lave
(emith 75) ené were fivet desoribed by Buscell (68) in 1008, Pussell
roeopniens thelr geologlo reewnt uge ond Smith (7¢) statos timt they
cempot e over 500 yosrs old. The Bovdin Creter flows cooupy en evee
of 300 scveve uiles end receh & mesisum thiskmess of 600° eccording
to Pussell, who stwtes thet the redis] ovesllow of leve wes in thin
shoots of beesitie flows, the more eesily fusible of leves. Dlswond
ersters, secording to Fussell {(66), end Bowssn (5) 1911, give rise %o
e love flow which desmed the chemmol of the tslhour Fiver in the vielnity
of mle Fiver end ceneed the formetiem of the besin of Hremoy cod fole
hour lelwse The surfece of the levs o omly ebout 10° to 15¢ cbove the
normsl level of Halhour leke., Tho pounding of the weter ebove the leve
dors ceunes the ontire reglon now drefiming imto Barney end imlhour lokes,
sbout 4600 square miles in erce, to be removed from the Pecifie slope
dratnage end added to the dreinage of the Greet Besin.

The fiows frem Jorden Creters crise from four distinet eretors end
dem Cow Creek to forn the Cow Crock lskese

The greet mojority of pecent comes end leves cre locsted slong the
eostern boundery ond oentral portion of the Cusesde femge. lemy of them



e

are to be chesrved especlaily cround Hte Hewberrye

come of thooo eonee wore deceridbed by fussoll (68) who otates thet
s L pge mumbor of comporetively emnil, bleck or rediish, confcel eleve-
¢ions, sooe of then vith depressions in thoir stemits, are clustercd
cbout the bese emd an tho oido of iount Louberry, but more espoeianily
on tho north end eouth of the cuntrel elovation. These seeondery hills
1 ve tho form emd eclor of bessdtio cinder end lspilil cones, and trende
ing about nopthesst and southeeet ere bure of tress, though the odjuoont
1ot 45 densely forested revenis the presonoe of e rough lave flow probebe
iy of tesalt." Ono wes visited shieh, “situcted shout 4 milcr west of
reuling leke, wae foumd to Ho n dDasaltie oreter Dullt of lapilll, with
o vell defmed rim cbout 150* high on the outside, inolosing & depreseion
ap voximetely 100' doep end 000' aorass. This erator 1o in the region
trevorsed by tho glacler which flowed cut of the Bowbepry ‘sphithoeter
wné is unglecisted, is evidently o’ postegloeial ege. It i# overgromn
Ly tress, however, end is protebly clidor then the bere, bDleck lowa
stree €0 the south of lioumt Hesberry end aleo older them lave Dulte.”

“leve Butte is @ cansploucns lopilii cone with o dsop erater in
its cumnit 12 wiles slightly weet of Hount Howberry ond sbout two niles
cast of the lesclmbtes Hiver ot Dembem Falis,” (It S cbout12 ciles ocest
of the oity of Bend end 3/8 mile off the present DelloseColifornis Tighe
wayle "The cane of the Dutte risee cbout S00° chove the adjscent forecte
covered eountry, end is ommposed of Legaltic lepiil! end sooricolous frog=
popte verying in 6120 W 0 5 to & inchos in A1omObOr®essece i
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“The love from leva Detts csoccped from 46 through o tumel of
ite bese on the south eide,” (iussell 68) flowing north snd cost end
vlocied the Decchutes Piwer forming the precent Seshem Fallse

e stotos its ege as posteginclal, end ettridutos ite cuisteonce
o ¢ fault, starting necr its couth beoge end oxtonding e mile couthe
word 1o the old besalt,. 7he feult “pushepe indiecetos the course of
the Lreak ehich permitted the wolcsnic conduct, thet built lLeve Butts,
to gein tho surfoes end 15 of roooit dote.” Fvidently the Ypostegliociel?
age given the leve from the Butte s nent to bo of Seomt agus

“ivout 2 wkles south of Lave lutts in e nosrly level forsetecovercd
rogica, wbore the surfeco rocks are busaltie loves of ceriler dute then
tho luve dischepged from Leve Butte, Wwre Lo eu open trench sbout ¢00°
ioug ond 50Y wide, with neurly vertlcsl walle of frem 50 to €0 fout highs
tio trench is due o the felling in of the roof of ¢ love tumel end its
bttt is oomposed of engular bLiceks of Leseil wuricusly inclinede he
ool proper L 2 wlles long end like soverel others in the sowe rogion,
io duw So the oulflcw of o luve sirewm efter & voof fras &0 to &0 feet thick
hed beon formed by the ecoling of the lawa ebeve It," fussels 1 ie "illieme,
(53) &n M0Z3, eleo gives & wery good desoription of thic came {mwmals 'ooords
ing to Tusesll (G8), who heo published tho caly cxtenulve work on the Peule
fae pounbelos thors wo "a $00re o7 mure” voicsnie piles in tho vicinity
of Hount Hewbor:g, "a pert of & mieh lerger group, which includes the 80
or sors areters §n Che melghborhood of Bulton Uprings end eieo probadiy



e
pert of © still lerger nuder of simllicr topocrepiic forme situetod
to the south of Momt Hewberry end imown in pert oo the Telker Penge.”
1f this s true, the cvidemce of locel buseltio flows of Eooent oge
fpon ednete cones clong the castorn boundery cnd tho omtrol portions
of ¢he Casoode Femge $s further strenglhoned since “odge, (¢4 19285,
stetos thet it vould appeer thet tho lest ovemt of voleanie chopsctor
in the Jeffersom country detes but e elort tine back, end thet this
volemno eotivity follows the sume 1ine of wecimese upon vhich b,
Jofforson stends, Despite the feot tint ite Jofforscn in the main
wes Dullt up of keretophyric rocks, vulesnism weoe eblo et the sere
plooe to reopen its emdult cnd pour cut over &ll perts of Its surfuce,
agh, agzlomepste end leve of besaltio chersctors )
rMller (25) in 1084, mkeo the stetement thet "tho greet peaks
of the (Cesceds) renge are ali remments of old craters. Tho L rger once
form the most promincnt peeks of the syctes, end, elthough posteilccone
in sge ere older then mmy of the emllor mes, mainly oinder cones, which
retoin thelr ereter-like form morc or loss perfeetiy, s & rule, slse, the
lsttor are basaltic, vhile the chief mees of the lerger once i endesitice
The Cescedes represent & zose of woaimose with fiows origimeting in
olose proxiuity to the fool of the lerger end older flows of sndesite
wirdeh sake up the superstructure of the renge. Along the suwmdt of the
tesondos et the Theee fisters, lodgo (42 hes deserited e recent lsva
flow end Fedrbenks (38) hes aloo shown recent basic lsves thore. Nodgo
. (42) hen dsscerited e yeoont *black and white® basalt flow "which poured
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dovp the west elde of Bt. Jefferecn into M1k Oreck valloy o 1620%,
mmn—mma-pm“um“uw
pecker Ridge shows the morth side of this flow. This flow oxtends from
this polint dowm to tho north eids of ¥ikk Creek wealley snd everywherc
1ios on top of gleolel rocks” “"Scuth of Nt., Jeffersen e the double
eratered Twin Cinder Pesk md ¢o the woot of it is Horth Clisder Pesks
Seuth of them to Thyee Fingered Juck 15 ¢ whole line of ersters, cloder
fields and flows, A lerge flov extends southesstwnrd fres Norih Clader
Tesk, enother sisdlier flov extends southseet dows the welley of Jaffe
erson Cresk. On the north oide of Wt, Jefferson aro severel recect
eratorss®

He To Stosene {76) 1020, stetes "thet the entire eres sround the
wpor Tefensie iiver $s ovcupled by beseltle leve flows tiot lssuod
fron nuperons vents on the summit of the Cescsde Femge from tho lete
Tertiory to geologloally recent tize, leny of these flows ere so now
se tc be neorly bare of vegetation.®

“The love which forme the welley flcor cbove lower Felle 1o of the
Pehochoo type, vith relstively smecth surfece, satin or ghiny orust, and
ropey structuree It 15 full of love tubes end Joimts, end the love dunce
end other foctures of the original surfees sre woll preserved. It 1o of
geclogically recont origin end may heve Clowed into the valley within
the last 100 yosrs. The flos ceme frem the ereet of the Cuscsde Mange
neor Dolimep Creter whare 1t is ohiofly of the' (hinkery'type of buselt,



Gle
or ‘v love, with the bristling of o otiff overcooled fludd en the
point of solidifyings Nebomald (54) lists & fineegrained deri
beselt om the south edge of Dohemio noumtein, intrusive in the
ondositos ¢

southmerd ot Creter lche,Piller (8S) 1902, hoe desctibed &
mmber of buselt omee shich eye l-tor adnote oones on the lower
slope of the great creter end were linited So the outor siope of
¢, lozemne Those cores were probebly the source of the recent
btesalts vhich flowed scutimestwerd dowm the chesmel of Sogus River
end formed the "Hetural Rridge” ot Unlon Croek snd the Casendes et
Uzdon Felis which heve been desorided by Diller (24) in 1516. These
beselts oocurred before the deeitie eruptions of tuff but ere post-
gloclsl in ages “The besalt otill shows the ropey forms in whiech
it exgonlod and the Lubbtle cavitics ar veelcles formed by the stean
thet noerly ell leves sontein,”

Farthor south vhere the Memath Eiver meime ite way through the
gop in the Casonde Punge, Itllor (2¢) hes noted the foob thet the
river iz "blocked Ly o ocsperetively recent flow which formed o dom
whish, by pounding beck the river, has comtributed to the formation
of the lakos end swenpe of the comtry.®

“m the wootern eide of the Cesoedes neor Ledford, reccut beselts
et Teblo Hook hove boon noted by Houssd A. PFovers (62) tn 1028,



.
Eetrography of the Resent Desalte.

Aside from the difference in localities in which they ave found,
+he recont basslts, where potrographiec deseriptions heve deem given,
are ail alike in mineral compositions The rocks es a whole sontain
slivine and basie striated plegloclases, Vowever, in some cnses where
»11vine 1a absent the minerel hypersthene mekes i%s appearance. 'atten
in his petrographio description of Crater Lake basalts sters that "sbsence
of olivine in the baselts in which hypersthene is umusually sbundent 18
a furthey corroboration of the fact thet the development of olivive in e
basalt is not so much dependent on the ohemicel compostition s upom the
o-nditions of solidifioation” and refers to Nosenbuseh 'olivine cocours
post speringly 1n the buselts of & hypidiemerphlc or of a doleritic type',
ratten clessifios his basalts in 4 main typest Interstiticl, fluidale
interstitial, parphyritie~interstitial «nd andesitie baselts. The composie
tion as shown in his detelled deseriptions with analyses remains compsrable
thruout all the types with the main differences being shown in texmture
fubrio end graine The total silice composition wvarles from 52,0 to 58,61
with an intermediate avalysis whioh shows B6.9% of silice. The other come
stituent minerals show the seme veplance, the greatost difference bdelng
shown in FegOge
nnlmuuubuwoﬂunmm.m-mnu
to holoerystalline ones and the structure is dominated by the Celdspara,
Other writers giving petrographie deseriptions of recent basalts sres
fodge (42), vho gives a desoription of Hecent baselte of Hr, Jefferson,
Jtearns (78) of the Velkmap Crater flows, Vsters (30) gives a very thorough
desoription of tho Cluse Putte besslte and Russell (88) gives s very mesger
deseription of the Recent basslts in south central Oregonme
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Sasalts of Uadetormined Agse

rardec snd Sewitt (61), 1914, call certain lovas lyinmg ebove
the Haseall formation "Founger buste lavas® giving 5o definite age o
theme quumuwam"umm
of tho Sumpter wuosdrangle end cooupy the druimage beeim of the Hiddle
Fork of the Jobm Day River and Some adjscent lends. They also eppeey
in eonsidersble arees in the northwest guerter of the guadramgle and
roms putches elseshepe,

They are darbecolored, fieegraned rocks weathering to shades
of greye Forphyritic phases ere sbundent ocmtaining latheshaped phemow
orysts of Olivine, The basalts show platey and eclummar jointing end
wenthor to form emall oliffs end bare kmobs. They are eomposed of sep=
erate flows, local in origin end extent, but clossly related in ege.
Tholr souree 12 easily reco missble in the eroded woleanie necks of the
quacran;lee

ller (28) im 1884, has described an “eruptive rick which is
querried twenty miles esst of Albamp,om the western slope of the Caseade
iangee” The eomposition of this wock 1s thet of & disbase with an ade
sizture of shomble pyrozenes but in its genersl facles snd strusture, es
mynuwcsuummnumm
to the gebbrose Hocks of tho same charecter high up in the mountelns, sre
sbopdent o short distance, southwest of b, lood, Thile 1t hes long beem
inown that the Cascade Hemge is Dullt up ohiefly of Hecent lavas, it is
bee ming more and more evident that oruptioms of gabbrole and gramitfc
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Desalts of Umdstermined Agse

rardeo snd Hewitt (61), 1514, call certain lavas lying ebove
the Hascall formation Tounger baste lavas® giving 5o definite age to
theme ”Mﬂmdﬂymwﬁmm
of the Sumpter uadrangle snd cooupy the druimage besim of the iiddle
Fork of the Jobm Day River and sowe adjecent lends. They also appeay
in eonsidersble arcas in the morthwest guerter of the guadrsngle ond
“ora putches elseshere.

They are darkecolored, fine-gra’med rocks westhering to shudes
of greye rorphyritio phases ere sbundunt oomtaiming latheshaped phemow
crysts of Olivines The baselts show platey snd eolummar jolinmting end
wenther ¢o fors small oliffe snd bere kmobas. They are eomposed of sep=
arate flows, loecal in origin end extent, but closely relnted in age.
Tholr source 12 easily reco misable in the eroded voleanie mecks of the
quadran;les

Mller (28) in 1584, hes descridbed an "cruwptive rock which is
quarried twenty miles east of Albeng,on the western slope of the (cscede
langee” The ecaposition of this rock is that of a disbase with an ade
rixtare of rhomble pyrozenes but im its gemersl facles esnd struoture, as
well as in the e'arester of !ts lterstion produets 1t is elosely releted
to the gabbross Rooks of the ssme charecter high up in the mountalns, sre
ebhupdent a short distance, southwest of' i, food. Thile 1% hes lomg beem
inown that the Casoade Namge is Dullt up ohlefly of Hecent laves, it is
bes ming more and more evident that oruptioms of gabbrole smd greamitic
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rocks must be admitted as important elements in its construction.”

Tuck, (77) in 1827, located basalt flows and necks at Sawtooth
Rock in Curry county which were largely made up of feldspar and pyrox=—
ene with some quartz. These rocks vary much in texture and the felds-
par is much altered and full of inclusions.

Washburn (81), 1514, in "A Recomnaisance Report on the 0il Possibil-
ities of northwestern Oregon" reports basalts in various counties of north-
western Oregon to which he ascribes no definite age.

He reports fine-grained and also diabasic basalts occurring in dikes,
sills end intrusive in west Lane county at Heceta Head, Cape Perpetua and
throughout the country, In Tilleamook county, five miles east of the town
of Tillemook flows of basalt breccia are found. These flows are composed
of a hard, dark-blue amygdaloidal basalt with cavities filled with calcite
and zeolites.

In Clatsop county, Weshburne reports a dike 50' wide on Tongue Point
trending northeast and southwest and snother dike composed of basalt at
3/4 mile east of Olney which is 200 feet wide. Silver Point is made up
of two basaltic dikes trending N., 65° E, In T. 7N., R. 8W., dikes may
be counted by the hundreds. Along the coast line there are basalts at
Cape Foulweather and south of Tillamook Heed. In Polk county, the shale
at Falls City end Mommouth is intruded by diabase and basalt.

Je. S. Diller (22), 1896, describes Meare's Point as a sheet of col-
umnar besalt which occurs near high-tide level, and emable the waves to cut
caverns of considersble dimensions. These in time enlarge and join forming
arches, which when broken, leave pillars and ledges to mark the line of an

earlier cliff,
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In en analysis of a basalt from Mt. Thielson near Diamond Lake,

F. We Clarke (15) in 1884, gives the total content of Si Oy as being
55.68% with other major constituent minerals as AlyOz (18.93%) Fe,0g
(8473%), Fe O (7.99%) and Ca O (4.86%), Showing that the rock of

Mt. Thielson is a true basalt.. No definite age was given this basalt.



7.
In en enalysis of a dasalt from ¥t. Thiolson mear Dlemond laks,

7o e Claske (15) in 1034, glwes the total eumtent of 5% Op es being
56,385 with othor major e-mstitient minerals as Algly (13.081) Feyly
(8781} Fo O (7:90%) nnd Ca O (6868)s Showing that the rook of
Ete Thislsom 15 @ true basalt. o definite nge was glvem this Dusalt,
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Zurposes .

The purpose of this petrographiec study is %o provide a system:
classification for the basilis, and to obtaim data oonoerming the ohare
noteristios of scech formation so that iz the future this prelininery
work may be extended into definmite and extemsive olassificetions of a more
emsoting maturee

Lethods
The yroblem wes atteched megnocopivally end aftor cereful bimsculsy

stody the besalts were grouped indo types whi'ch wers bused om orystalle
'alty, granularity,fabric snd spoelfie gravity with subdivisions of less
roninent charuoteors sueh os weath=ping end & high poreentage of ferrie
irone

fran this croliminary megasecple groupings typlosl specimens vere
selected and thin secticaed, A total of 71 thim sectlons wers studied end
the rocks which they represented wers grouped inte mlmeralogleal types
following the aysten esteblished by Dre Ze Te Hodge in he(usatitative
sinerelogies] und Chesical Clessificstlon of Ignecus kooks,” (Ua of O
published 1927),

The bosnlts wore Tound to fall maturelly fnto the follewlimg types
arranged 1a thelr order of thelr importunser

1. € =3 VIT 8. Cle3 YV
e B a8 VI SofinC 4= TT
Setal 13 11 Te B &8 WY
¢ B3V Bs € 4= VIT



0.

The basalts wore found to fall, predemimetely, into I' snd C clesses
with only & very fow A and 0 pooks, iz orier i eondense e much as pog=
sible and tecouse of the lsrge umbor of types whlch wuld msturally
fallow the eses of all four clsases, tho basalts were placed in two great
clesses P and Co The P olass includiag all basslts under S04 elfelold
¢ sponents snd C cless all baselis ebuve 505 afslold cosponentse

Subetypes end divisions of subetlypes hove been "ssed om grannlarity,
wentherling and other characteristic Pestures wialeh, ie She opinion of
the writer, wrrents e seperste (1vlsion, anplamsticn of tdese subetypes
rollos under the type desoriptionse



iype
(%K%

The most important type from the atandpoint of mubere. It fs
made up of 15§ spesinens of Uolumia iver dasalts, & specimens of
Cusenda baselt and M4 of Const lamgs dasalt speoizems.

The §ype iz undoudtedly the most re;rvsentative d'visiom of the
Colusbia Bver busalt formation. :

Tegascoploally, the buaslia :re mtoroorystalline belng w-de up
of very Pineegrained falderars of lathegheape lubedled iz a very derk,
donse snd gomovi:t glesay ground msss. Thay heve o mexioem specifie
revity of 3.08; & ninlum of 2,60 end en sverage of 2,08, Thelr por-
csity is megligidble, evoreging mot more them 25, They show very irrege
ulop feacturinge

The 16 thim soctions studicd show thet this type of “ssalt consists
of & wery lerge group of Pino-gruined, equigrunulir, hypoerystalline bage
alts with yerylag pereontages of glass, The gless formed et the seme
time thot the seeond gemevetion of fellspirs end augite or earlier, n
the latter cave 1t took the rleee of the scocnd gemeretiom, forming &
donse glasey groundsmes esting =¢ & mairiz for & eingle generailom of
augite and feldapsrs. '

he tyve includes, sleo, s greup of holeerystalline, serlate pere
phyroid, medlumegra’ned rockse ; very smell grous of Cosst and Casosde
Bepge clivime bagelts =ith a wvepy high porecubege of magnotite.



Sle
Lssemtiel Binsyals.

Jlivine: Celleghan, 1927 (Ue of O thesis) shows that the olivime
in Coost Femge Desalts variss from +OF mms ©0 4 mpe with an averege
sige of B mme onhedral to emhedrel ollvine orystals of two generations.
The first “cre eshedral a2 all the borders sre curved. The edges of :
sme of the erystals hawe a "fjorded® offect, the Indentations now bLew
ing £111+4 with sagite end some magnetites These offects hawe bosn
produced by resorptione The second group differ grestly from the first
in that they sre larger, euhedrsl end 11ght greem in color. Umlike the
others they include mumerous inelusions of magnetite, slagloelese, sugite
and the olecr olivime. (Showing thet they surrounded particles of magme)e
They also show the chapacteristic olivine frecturing.” The olivine in
these slides show parellel extimetiom, megstive elomgation, positive
charveter, and very strong birelrinjemce.

Hegesooploally, the large clivine phemocrysts sppecr ms light
green to dark browm sudbepounded orystals imbedded in o groundamss of
miercephenitic minerals. The dark 'rown variety of olivise gemorally
shows a chapesteristio sub-motsllic lustere

The presence of olivime in this type is the basis for & subedivision
of the main type.

Augites All slides ercepting one with 601 glass shows the presemse
of mugite shich erystallizes in twy distimet gemoratioms; the first goneves
tion hes o maximum sise of 5 mme snd o mininum 2186 of 2 mn end aversges
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8 mm, ashedral masses oshitie to firet geserstionm plegloclase crystals
or subbedral lathesheped epystals which show more perfect growthe The
soocnd generation 1s gremulitie from o1 mme to wery fine 00 mme, ovVEPre
25 6g +f5 mme, granules which ere ophitic €0 & second gemeration of
rlagloclases.

The saglte 1s of later orystallizetion theam megmetite simee 1t com=
tains 'nelusioms of that minepal and occurs ophiile to plagioclases shows
ing thet it is intermodiste Detween plogioclase and magnetite in order
of erystallisatione

The augite shows ap-roximately 49° extinetion, is light groen In
ecolor 1s momepleociwrolc, ehows seccnd order direfrimgence and ositive
chapeetore ?

51z slides show en dReration of this minersl to chlorite which
rime the orystals and stalns the meighdoring o nerels e 11:ht yellow=

[iopsider Dlepside or eolorloss augite hes boem foumd In three
thin seotions, . meximm of 257 minimum of 47 snd en sverage of 107,

The occurrence of diopeide 1s es.entlially 1ike that of sugite, .
mﬁqm-‘un“ The ninersl varics from euglte
in 1ts optieal properties stmoe 1t is eslorless, nomepleochrole, shows
slightly lower birefringence, 39° to 40° extinetion snd ls of positive
m

© & trase of slteretion to shlovite ws fount in one slidee



Flagiocleses: The plagiocleses occur, with emoeptions in two
genorations, the first deing more basie than the second. The firet
generatlon show slight resor tlon and frecturing snd sre of lorger
size than the seeond gorcrution whieh also shows 1ittle frasturing,
no rescrption cnd give e chorsctoristie fresh epposrancese

In olides of = singlo generation of plegicclase the groundmess
is inverisbly composed emtirely of glacs and the rfeldspers are small
sierolites with e fluidal fubric. 7The mlorolites being less than 0.3 mme
in olze.

‘Firet generation plagioclases vary in sise from e maximmm of 1 mme
%o o mioison of 0.2 sme with an average alsze of Oud ame Theoy occur os
tabuler orystels end lethesheped orystalse “he determination of the
plagioolesss was based ndnly upon extinotion angles and upen indes of
refraction. -un-u-lhu-mmm
in & specimens. Tt showed extinmctions angles of (=84 & «=26) on microlitess
42}® on tebuler orystales 54° on eross sections end an ogual extinotion
of 50° on elbite twins. imorthite glves an epproximate indem of 1.58.

Basie ladradorite wmas determined as the first gemeration plagloclsse
in five specimens 1t showed =40° oxtineticn on microlite end from 38%-3¢°
maxisue oguel extinotion om albite twims.

imly tw specimens show medius labradorite ss first _emoretion
plagicelases, They .ive meximom extimotion engles of =32° on mlerolites
end & 32° on albite twins.

Then coeurring as the most dusie sparsacid lsbradopite is found as



Ve

a single generstion in all specinens excest omee Tt shows o maximm
extinotion of 22° om mierslite seotlons end a meximun of o50° om aldlite
tuinse

w“mmh“m.——dun
% o nintmm of 0,08 3m. the aversge sise 1s 0.1 mne They ovcur as lathe
sheped mierolites on very fine crosseseotions. The seoond generetion
oceurs us beslc lebredorite in cne spooimen, 8s medium lebpadorite in
three spoo'mene end as sold labredorite in one. One thin seotion showed
204 of andesine of Ou15 mme loths which gave saximom extinotion angles
of «70 on mierolites.

lagloelases of the first grmeration ere the only mimorals visidle
in hend specimome They cocur as O.8 mm. stricted latheshaped crystalse

Ascessory Finerulse

Eugnetiter Jecurs im sll slides the greatest percentege being 207
end the smallest 104 with em average percentage of 12%. In sise magnetite
varies from Cef mms subhedrel crystals to 001 fine dusteilke grainsy but
u-—-'muuu-”wm

Hagnotite is thoroughly dissemin-ted thwoughout the groundmnss and
oceurs as inclusions in all orystals and is therefore older than other
wineralas

In two siides 1t chows 85 snd SC alteration to hematite. The
hematite occurring alomg westheped portions of the specimens s fine red

. spotse
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Only in few spesimens may the magnetite be distinguished in
hend epeoimens siuee the pock 1o derk emcugh to meke lavisible eay
sagnetite that oould be seen dn 1ichter pooks.

_ssomlary migoral!

Chlorices Coours eo n derk green staln which surrounds eugite,
1ts perental minersl, ¥n rooks contalning high percentages of auglte,
the ohlorite sesms ¢ follow definite fracture cracks and may Le reoogs
nised in hand specimens as 1ight green subsperailel lines in en othepe
wise dork epeolmens l¢s typlosl ocourrcnce in more or less vesisules
rooks 13 the lining of the vesiolos uhore 1t ccours ae u 1ight yellowe
yreen staine

It 1o andetroplo im some coves But in most imetences 1t ccours
20 dull green earthy magscos w!th mo optical properties,

Dematite: 4 purely scoondary mineral the slteration produst of
wagnetite along the weathered edgos of the rocks TG makes 1ts appeare
enve e Clue rod dotss Ta thin ocotlen 1% shows the follewing optiesl
propepties) red solory slight plesehrolem, positive elongetion and
no5S1ve ehar oter,

Elessp

Coours in warylsg quantities as the matriz for firet or seoond
gensvations of oryetals, a meximup of 0% was woted in cme slide
~ whlle the average speoimes shows 10%s "hes ia su’flolamt quentity $his
glass 15 the sole constituent of the groumdmasss It gives he lustrous
bisok evler S0 the rook snd appesrs dark in thin seotiomes Fiue duste
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1lke fragsents of magnetite lncluded im 1t probebly gave 1t ite dark
eslore

A far 21fTopent type of glass coours in & large group of Colume
bis Ziver besalts, its ccourrenge e interstitial ¢o am otherw!se holo-
eryotalline rocks It has a distimet reddish color In thim seotion end
shows porlitie frecturing. The glass has been determimed ss alagomite
and sovurge istereti!tialy to the second generatiom of plagiscisses end
eugites It eomstitutes & relatively high perventage varying from 108
o 155. 1% differs from the browmeblock glase in that 1t ocours hape
beserdly Qiroughout the groundmess end Goes mot set ca the metrix for
the earlior _eneraticnse

mummuumem&m-m
ehoyaoteristio rastered eolor to Columbic busalts (a charscteristie
heretolore eonsldered as a weathering phemomens) & subedivision ls
thought advisable for this groupe

Sempals

This group of basalts is ehersoterised by 1ts fine-grained, hysos
orystelline, equi ramuler texture, showing that the meges from which 1t
wes formed eocled falirly repidly, consequently 1t 4id pot ellow suffle
elent time for the complete erystallisatiom of the sssantlel ninerele
The presemce of glase im varying quantities indicates this faote The
disbasiceophi tioeranulitio febric and the leck of a fluldel febrle
denotes & magme comparatively still =t the time of freeaing.



5%
The order of erystollistion 183 {irst, magnetites seend, whem
preseat, olivines third, sugite follosed Ly (Ja )first _enersilon plow
gioclese; fourth, gramulitle eugite followed hy seeond generstion
rlegloclese (da)s £ifth, palagenite. The fourth ond (4a)seriecs may
esch or both be dis lseed by e matrix of \rowmebleck glasse



Ipe © 3=3 V21
O=qT2p, & typicoal fine~ ralned, hypoorystalline, and egulgranuler
Columblia Hiver basaite

—-M Mti. sugite
a_um suglte (second gemeration)

tesential » neralss
Jugites 26%

8 mme subhodrel
01 to Gud sm gremules

Ae'¢ Labpadopite:251
«26 mme laths-shoped erystals, (resh sppesring spd very
slightly frectased, comsrleing the it ;-seration plaglocleses
indesine: 204
o16 mm. latheshaped crystals of the second genmeration :loglcclase.
Lovessory mineralas
Sagnotite: 201
«28 mme irrvegnlar end subhedral corystals.
Seeondery mimerelas
Chlorite: Trace
lematite: 53
Glases 55
Genesis: “eoe type descriptione
Geourrence: Elevation 1450' fygh Fidge.



8%

s type iucludes 64 s colmens ollected from many different
type Columbia River basalt locslities. /rom Arlingtom west to Klddle
Wountaln end the imsluded large area as far s-uth ae Friseville.
Several spec'mens ere included in the 115t which heve beem eolleoted
on the morth side of the Colusbie between Hovsevelt and iyle, and a
few specizens from alemg the west side of the Cascede lange ss far
south as the Semtlem Elvers :



Substype 1.

Owiily a finee rained, hypoorystailine, oquizreamelar Colusbila River
basall sharacterised by julegoniles

palagomite
(interstitial glass)
-dio side

Tssentiel minevals:
Auglitet 281
0eS aggregate=s of grasules
Mopsides &7
o2 mae sublwilral erystals
iporthitesr 38
C.5 mme tubular epystals, Croctured snd resorped
Leld lebredoriter 40%
Ce2 mne vary fresh appearing latheshaped crystelse
Sec ndary mineralse

Chlorites 50
S%elin and earthy meeses

fplag mites 185
Jpourrence: Hiddle Foumtaln besalt flow
Localitics: T2 Columbla Eiver bosalts with the sume gemeral distribution
ne the Sypos



_Wbmigpe 2o
CEl158, A holoorystalline, ineguigrenular, seriste-porphyroid Lesalt

with olivines

Jlivine » first generation
Olivise = second gemerstion

tsgentinl » neraler
Uliviner 260

10% & mm, enhedral eryatals of the first goneration
197 2.5 svhodral orystsls of the seeond gemeration

Auglite: 275

1{ 0o5 mme subhedral orystals of the first genepration
26% 0.1 m3e gramles of the second generation

“aste labradapites 285
Uk mze ol mme fine lathesheped crystals

Genosls: Soo under "clivine" of the type desoription

legarrence: Flow besalt 't Gwyan Enoll

Locslitties: 14 speoimen fyom 41ffcrent sections of Callaghen®s
chmmmammrn-mw
Imtaling in the viainity of the Three “lstere.
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Tals type 35 divided inte threv subetypes. Sudetype 1 iscludes
62 Columdia River banslts, 2 Leselts of wmimown reletionship from due
scath of Long Jutte {presumadly Colundle River Hesal®s) snd 8 Clarpe
besaltae These basslts orc fnesgraised, dsrk gregeblnck smd oen be
latingslshed from the glassy blask oolor of the types © 1.8 ¥77
Columbla “azalls on this dasls, The oely crystals aprerent €5 the
“wammmximmmmam
1sdedded in & very flncegralzed, Jenve “lsek groumdmess, "pucific
gravity tests show this group to be siwilier to type C 1e3 ¥IT In thet
the me:lmun, =infoum spd sverage srecific gravities respestively of the
P 3e3 VIT Laselts sre 5,00, .54 smd 2,50,

tubstype 1 1o Aivided lute § 4lvietons, () whick includes these
baselte with laterstitinl glass of the verlely palagonites (b) which
show & high persentags of exlarite glvirg them n yellowishesrocn colors
(e} = c=all group of desy red besalts which owe thely oclar %o the
thorough Trpregnetion of the rook with hematite oatm, the pesslt of the
hyération of the segnetite while the me.me wos ot111 fn a molton sbugee
Thess rocks ocsur a5 thin erusta € ficus or se very thia complote flows
end give ovidones of ol ther heswy relnfell om the surfres of the moltea
Iuwn or 8 deposition of the flow sader suwdaquecus oonditions. The cryste
alilsed magnetite In the fluld being hydrated by *he proasence of welep,
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12 Cosst lamge basalts, 4 Colusbie River beselts and 1 clarmo
besalt. The phenoorysts of this sub-type constitute 265 of basle labradorite
in the Cosst Bsmge basalts while in the Columbie Elver basalts thelr maxie
mum 1s 135 end everage is 6, The porpiyritic phese of the Columbla move
rosenbles the C 1e3 VI7 basalts in color and genersl eppesramce ezecpt
for large phencerysts of 1ight browm colored stristed b sle labeadorite
erystals glivirg emough feloids to the rocks for 1ts clessifieation in
the "2 division.

The olermo basalt is fineegratined, 11zht colored, with a high specife
o grevity end 20% of 1ight eolored stristed basic l:bradorite.

Substype.se group oomposed of 7 Hadres, 2 Clarmo, 4 Cosonde basalts
and 1 Cosst Hange basslf, sll of shich show the presence of ollvime. The
basalts are seriate poriiyrsid, floe to mediumegrained holoerystalline
rocka. The coly sinerals epporent in hand spyocoimen ere olivime, as derk
creen t0 Gull reddishebrows 2 tme (moximam eize) suberounded greins, end
latheshaped plegioclese crystels reschin; e meximum length of & mme

The Hadres basalts show in 2 cases the presence of opal filling
cavities, 1 ccee the opel 1s clesy and in emothor case 1t is stalmed
with limonite end takes the form of captiy wasses.

The Csscade rocks ere very fresh appearing baselts from recent flows
and cne specimen of dike besalt from the top of —ewtooth (E 530),

Substyre 83 division gy (larno besalts whieh in edditiom to olivimeo
esntaln o small percontage of hypersthens (10%). These specimens sre
porphyritic basalts of dark brown color with & speciffe gravity of 2.7.
They oontain 308 of 11ght brows glesse
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Essentio) minersls,

JAiviner The mesimum peroemtsge of clivime cecurring in the
baselts obudied wis 105 the nintmm S5 and the average Of They
ranged in oluee Prom 02 mmy to 2 wmy with an average oise of 1 mm,
Thele optical propertics and evidemve of ege wae identieoal to the
type C 1e8 VIT olivine besalts.

Iypsrethenet Chareoterietio of elerns basalts occurring e
badly frectured sud altered, subhedrel crystals showing & very regulas
carded fraeture, perallel eatinetion, negative ehareoter, positive
elon ation,0,0128 birefringenoe, weak pleceiwolem end & 1pht roen
eolors The erystels makesup 10 of the slide end elter to GF ohlerite
stalin, thelr maxizum olse 1o 1 ome ond niniows size O mmy -

: fypersthene in slightly resorded, contains megaetite end sugite
inelusions end s highly frsotures Those ohercotors indieste development
contenperansous to or olightly youmier them ollivine,

Augites lanimum peroentage of sugite 1s 340 ninimum perosntage
20 end cverage 300, Tn some osses the sugite cocurs in 2 generations.
The Piret ophitie o first geseration plaglocleses 204 the sesond guneres
tion ophitio %o seoumd zemeration plagloolases im which ceses, the riret
goneration augite doss not ozoesd 10 wnd cscups as subhodral orystals
with & naxinun, minisum, end average sige of 08 smey 0ol mm, end § mme
respoctively, The balance of the total engite peroemt, bein; taken up
by gremuliile suglite with sverege sise of 0,08 mm,
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Other propertles, optieal properties end cvidence of ege
fdentionl S0 type C 1e8 Vil,

Alterstion to chlorite fc found in & trese in all elides
t0 & meximom of 1854 the average belug 0%,

Degiociases Sislliar cccurrencs to type C led VIT with
noticsable exvoptions of ) First, an ehsence of andesine end,
svend, the ooourrence in cubetype 2 of phencorysts of besie
lebradorite erystals of tebuler shepe which resch e maaimum
length of O mme ond have an average length of 4 mme The  erystale
avorage 105 of the rook apd resch s maxisum of 204, The crystals
show gomal growthy & high degree of fracturing snd sens instsnces
the freotures or illed with gless snd erystallised plagtocleses end suglte
of the second gemeratioms The adsenve of andesine indlontes a alightly
pore basie churector of the megea, elthough oven in the " type it ccours
enly in emall quent!tics s seeond generation plaglocleses

See type C 1e8 VIT for optieal propertiecss
Agcsssory siperals:

Iagpetite: Tdontical G0 ¢ 1e5 VIT in cccurrence, ovidense of age
snd othep pcropertiet,
| Hasisem, sisieus and average peresntages of megnetite found in this
type ave Lik, 107 snd 125 respectivelys They range in eise from 005 mme
oguant graine t0 048 mme sggregations of grainse
ieoondery mipevelss

Hsmatiter In cnly teo thin sestions was hematite moticeedle es an
slteration product of magmetite in (0OR6D) &t ccourred alamy; the weethered



edges of the rock, snd we purely secondary, while in (0e337)
mam-.nwmuucﬂmun
st1ll flald groundmses saltering a lerge poroentoge of the mege
notite to hydreus iron (hemstite) whlch thoroughly steined the
groundmsss end phensoryets giving e rod ealor to the specimen
=8 o whole,

Shloriter Ooours 6o e seeondery sltersiion product of auglits
roplaning euidte orystals in degrees warying from o falnt etailn
whioh pime the opystals %o o 2lage whero the auplte 1o oorpletely
siterod, Chlorite ds found from tracos im all basalts of this type
0 & mazines of 160 with an average of 65, Gpeoimens with o large
peroontege of ehlorite have o chapsoteristie yellows reen colore

Dematites Gee discusalon under alterstion of meonbt te of
this typoe

Genests of tyve: Idemtloal to type © 1e8 VIl
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Sype B 3=3 VII

Subetype s
OwiT8, tsloorystailine, seriate homold, equl resuler
Columhle Niver bssalts

-bagie labredorite
—gramlitie euglite

fasie lebradoriter 457
Ol Eme $0 0,06 sme latheshnped and small tabulsr cpyetals

ieoessory minersls:

lagnetite: 105
small equant gralne and sgpregstes of gra'ng to 0.8 mme

Lecundary mineralst
Chlorites 105
Cocurrencet Z100' esuth of Clarmo,
Loocslitiest Columbla Kiver buselt from
eentral
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Owil0y A equigranuler, soricte hemold, fise-gralned besalt with
palegonites typloel of the Colusbis Niver basslts,

fesentiel minsralss
Angites 875
Oud pme granules
T4 O mme %0 048 sme subboival orystals

inopthites 188
1 =, tabuler oryetels

Basio lsbradoriter 385
Cobnlel G0 0o3%0,1 latheshaped snd tabular orystals

iooessory minersler

Lagnotites 108
in 0,00 sme oguant graine

Geo ndery .iner:1s:

Chlorites 38

Falegoniter 10%
Osourrence: lov, 1590 east wall of Hood River Velley
Looalitiest 10 Columbie River basalis from the Sentisn Siver, Hood

fver end slony the Columbis Fiver botween licod Rivep
end Arlingtone



Dpet ded WL

Pl .
On249, iguigrasular or seriste homold, Mineegreined holoopystailine
baselt with chlorite in guentities large emough to notieesbly
dlseolor speolnwns,

ohdorite

tpeential minerale: 80 dlexctors
ragites 80
6 subhedral badly altered Cof mme orystals
880 Osl nme %o 04,08 renules
sporthiter 205
OoB 0 047 mme lattwliko cryotals
3o m tabuler erystals ohowing resorption and frooturing with
¢lass imolusions
lodlum lsbrodopites 30%
e werry frosh sppearing letheshaped and tebuler erystals

rocessory mizeralst
ingnetiter 180
Uod mme OGusmt gra‘ne to Gustelike purtioles

seeomdary oinerelst
thloriter 8
rollowing Oe) mme plencs at pight engles %0 the thin seotion

Necurrence: 'ue south of long Puttes of unkmows relationship but
probably Columble 'iver basalts

loonliticst § Clepno basslte from Coyote Crevk and Creak, end 16
Columble Biver basalta frem o werioty of Josalitics from
eastern and western sides of the Cascades in morth central
Upogone



Substype 3 » Pivision o»
OwB87, iqui resuisr or seristeo hemoid, Plaeegreined, holoceystaliine
with ferric ircn steine

Isaential minevale:

suglter 105
048 mme subhedral erpatals to 0,1 nme gresules
tlopsides 108
OeS mm, subhedral erystals ¢ emmll srenules
Anortiites R0%
highly freetured and resor)ted orystals varying frem B mm, %o
Qe mmy im length
Basio lahredorites 408
©el mme tabuler end latheshaped erystals

Lrocessory sineralss

Fagnetiter 108
el mme oguant yreins
Zesundery minerals’

Hemetiter 208
sltering from megnotite by hydrothermal sotion im tho msgome
Uopurs 5 sta!n and o definile orystalline mmoges of enrthy forme

Joourrencet Flow basalt fyom 5126' poer the 30 vdle Boheald
Logalitiost Clerno Basalt specimen from 30 adle Jehood end 7 Columble

basalte Prom widely sepsrated Columbis Hiver basalt localie
tles in porth central Opegons
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f2pe B v1x
Substype B
C& 101, A porphyritic basalt, holoorysteilime, imeguigrsmular,
with (loeegrained grounimesse

ssential mineyalst

Augiter BOR
1% equent opystals €0 0 ume in dlemeter snd
184 extrenely fine granules
basio labradorite: 304
aghly frectored phonooryetes up %o 6 mme long dud with
an average length of 4 mme
teid ledradorite: 525
lotheshaped crystals from 0.0 ume %0 0000 nme In lemgthy

A000860ry &lnerelst

-L.Mlu. “ﬁ
ob ndently soattered greins under Ul mme in sise

Glase: 3 lo awmall, ifrregulav, sceltered arende

josurrence! laselt porphyry Sece B0, TelGle, Rell Wey one mile
southeast of Big Creck sohool,

Loceliticat 3O Cosst Range basslts from Celleghan's ares, and 6
Columbie #iver beselt specimens from alomg the Columbie
Elver, 4 opecinmen of Clarmo besalt from /1kelle Dutte
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Sub=Sype 3o
Owlé0y » holoerystalline, serlete  orphyroid, fine to mediums rained,
Eadres baselt with olivine,

oooure as large, badly fraotured and resorpted anhedral orystels with
o oaxioun else of 2 ame and ¢ ninines stee of 1 omy

thon ( the smaller orystals parallel to different
fages of lurger oryotalss
alnerelat
Eagnetites 167

oocurs ue aggregetions of O] sme greins arcund olivine oryetels
end 0o disesminetions throughout the groundmesss
Seondary m'nerelsy

Chlorites R4
Cecurrencet ladras flow besalt from 3880' ebove koillister
localities! Nadrss Desalts from Schoules e Juy “tearn's Tutte, NIl
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G388, Seriate porphyrsid, fincenedium greined, hypoorystalline
Clarno basalt with Rypersthens in sddition to clivine.

(mote somal M)

glose

“ggemtial mirersles

Gliviner X
lerge £ nme. oubhodrel oryetels baily fractured and altered
104

2 mme %o 1 sme orystals with a carded fracture

Augiter 21

1 mme badly altered end frastured snhedral orystal
tastie labradorite: 307

lorge ¢ mm, S0 2 pme taduler and letheshaped orystals bedly

freotured, In gome oryetals the Mractures sre filled with gleee
“edlun lobredorites 201

fine latheshaped and tabular oryetals everaging 0.1 am, $a

length, fresh o pesrings

Loseseory minerelst
Fagnotite: 106
seours 68 O.] mme eguant gruine snd as sgiregates of these
grains in lethelike forms

(6 PY T TR T
lorge irreguler areas of dark browm glass

Necurrencet Flow from 3200 at Klngue
Logalities? 300" et NHinswe



Type
R _ B3

This group inoludes those olivine fres Dasalts that have loss
than 10% wagnetites

The type 1s divided into wo meln subsigpest

Gubetype 1, holoorystelline, eyuigrenuler, flessgrained begelts)
diviston (a), with high pereent, of ehlopites dlviston (b), ineguie
grenuler, porphyritie holosrystalline basalte.

Subetype 8, hypoorystelline, el resular, fineegrained bosalts)
dtvision (a), hypoerystolline busslts im whieh gless Lo steined red
by the presence of hematite (eisdliier to type ® led V11, audetype 1,
(o) Je Mivigion (b) besalte o the Columbia “iver forestion chareoters
1s0d by the presence of interstitiul glass of the wariety pelagonite.

¥oroscopieally this group ef basults £all elese 5 the 507 felolde
afelold dividing Mine, vory £'ne, csrefel work would show & divislen
of this type Snto © and ¢ divielones but megaseopisally there can be
no suech divisloms

Zasential pipereley

Aughtes Jocurs in two generationse Tm many Instances the fired
gonepation 1s eomposed of subhedral orystels w'th en average slge of
048 nme and & macioum olse of Ouf ume and does not oxoeed 107 of the
total mineral eonstituentes The soznd generatfon is composed of 0.1 mme
0 J0) mme grasules sad meke uwp the remsinder of the Sstel augite
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perssmtuge shich in the siides studied varied from 10f & 604
with sn aversge peresatage of 875,

The oscurrense, evidente of ags, ond optisa) projerties of
augite in this group 1o fdentical ¢o that of type € 18 VIT,

The coumon slburstion product of sugite is chlorite whioh varies
from & trace in all slides to 208 in Owd7Rb, the averege pereontage
show 16 8%, '

PMaopeide 1n this Sype was noted in only two elides both of which
oontained 104, The sise waried from 0,01 sme %0 Oud mme with en avere
age slse of 0,08 sms all of gresalitie forms

Geo type C 1e8 VII for further diceussion of Diopside.

Ldsgisolases ire identicsl &> provicus types studled with the ex=
veptions of phencerysts of anorthite in the porphyritie suddivision
of eubetype 1, cad the type is moticecble micrsseoplicslly due %o the
prosence of s third gonersiion of seld labredorite in 0471 mme %0
Ul tme Juth-shaced erysteles '

Doe to the fect that the phencerysts ere snorthite mnd that the
slides in some lnetandes o-nbein & third gemeretion of seld lebraderite
whioh 18 the most eold plegioelase in the besalis of Whls type these
pooks may be aseumed se belng more busle them previous typess

The phensorysts of enothite correspond to the phemceryste of basle
lebradorite o the ¢ 1e8 V11 basaltss The arorthite i bedly frectured
ond shows strein ahedows, the frostures are comsonly filled with secomnd




geeoration erystals and glagse All of the plagiccleses are
finesgrained being wnder 1 sme in size with the exoeption of the
porphyritio veriety in which speoimens the orystals resch e mexie
vum 9lge of 1342 mme ® $o8 nme tabuler orystals whioch sake up an
average of J0L of the total percenteoge of constitusnte.
Leeessory mineralss

Nagmetiter The poroemtage of magnetite im this type verles
from 1% to O with an average percentage of 3% 1In oise, they very
from 01 mm, $0 Cod nme eyuant squere gralnss

(5a¥2) shows a slight altepetion of magnetite to hematites

(0w22) shows the hydrothormal sliepation of magnetite o & red
hesatite stain whivh oclors the entire rook o red color,
Ssoondery mipepelss

Shloritet Gecurs -8 the alicretion product of suglte end 1s
pupely sesondary o the 8931d1P1lcation of the megre. for perecptages
ses undor altoration of augites For fupther desoription see under
type ¢ 1e3 VI,

Lemstiter Uoourrence jdentieal to type 5 led V17, subetype 1,
division Ge
U1ssse Two verleticss rirst, a brownedlack glags shioh forme the
metpis for firet or seeond generstion ninepuls depending upem the pere
eentage of gless present, end, sse:nd, pelsg-nite shich ocours istore

estitially to the second gemeration plagloolages ond augites 'n the first
varioty She cless wvaries from 10 o 401 end in the seoond wariety

{palegontte) 1t wrics frem 90 to 1858,



Sedotrze de

e

Spe ie e 11

CedTidy lioloorystailine, ogui ranuler, fines ralneds

Auglter 60
wryisg in sise from Ol mme %0 G400 mmy gremules

Anoptites ¥

2
]

Cob mme €0 008 mme tabuler orystals
dedlus lobredopitos 80U
T mme 10 Usd sme lotheshaped crystals.

rovessory ninerale:

ingretiter 1o
Gel tme Squant reinse

Leo naary &cerelst

Chlorite: Sreve

localities

87 specimeng of Columble Hlver basalt tskee from withia

an eres «F for soulh on the west eide of the Casesdes o
the Sentiee Fiver ot Debrolt sald es Ter st of the Cacondes
a0 Deraistont £ spoo'mensof Clarso formstion bGasalts one
from Corvent Cpeck snd Sho other Prom TeD Duy Rel8 Fey ot
en olewation of 4880%, Three spedimens from neer Taldo cad
Todd Lakee aro Included In this subetype snd are probebly
revmt besal¥as ‘oven specimsns of Coast Famge bSesalts
from Calleghenty ares are ales type Pockes



Drpe BeC do3 11
fetpe ) o ivision sa
0e472b, tolsarystalline, eguisrenular, fine-grained with e high
perosatogs of ehlorites

lsgential minerals:

/m‘nu 30k
§% subhedral orystals O3 mms in lemgth
264 Ol mme to 0,06 mm, granules,
Anorthites 205
145 %0 0476 nms lathelike orystals
Basie lubradorites 208
Cofl mue moxlmum length of latheshaped erystals, sverage 0.4 mme
minimem Ol.1 wme

Acoessory minerale?

lagnetites 8%
0ol mme oguant grains to dustelike particles,

See ndery minerslst
Chlorites S0%

& green staim which completely replages much of the augl
end stains the surrounding minerals, cosurring in defini

&g

granules
bende
Glusat

Palagontte: B

Cecurrente: 2100', secomd higheeot flow Crom Tygh Ridge grede inte
Tygh Velleys
20 eyecimens of Columble Hiver baselt f'rom cast and west
side of the Cuscade Bange in morth centrel Orcgons 2 epeoimens
of elerno baselt one from the south side of the Weejeff hills
end the other f'rom Coyote Lake, ) dike rock from Soda Creck
on the weat slde of the Cascedes and & recent basalt from
southwost of Todd Lake,



790 Bed 18 11

Subotype ) w iivigion Lo
» m. Loloorvetalling, seriste porphyrold, flnesgratned jroundmasse

35 diametors

isgentisl minerals:
Augites 105
granulitie orystals varylog from o mme 80 0408 nm,

third 12
Mm:amxcdmttnwnuhﬁu

sro0e:sory mimerslet
vagn-titer 35
0401 mme cantelike raine
Glases 3%

Jecurvencet In Elaleck
v ‘wmmdurmmcmunvwn

Locelity 1lste
3 spec'mens of Uslumbia besalt from newr Nayer park Lonat
wm«mmm««:mmum:w:m



80,
Ipe IeC Ao 1L

Sudwtype B
ha'e, fypoorystalline, egul renuler, flneegrained glecey basalte.

glass (derk buse) 0

sugite
basie labradorite OO

80 dlemotere

Legentlal mincpelst

huglites 10%
Oud mme 0 0,00 nme gromules

weto dmvpacorites @06
Cel mme to 0,01 mme oro.s sections of erystals
elngle gemepation

‘eoessory minersls:

vagnetives L1
001 mme very fine dusteliks grains

Gleoe: 494
redilobeblack varlcty which sots ae & mutrix for the crystale

of auglte, megnetite, and lebradorite.
Joourrencet Near Daker,lrog ne(Formation unimown)

Leocality st
0-2{ Was Jdeff Nills
»291 Houth of Wolf Creek
0374 45800 TA0 Gap WedT oy Uovey 1o

Conat hange D.salte froms
cRisT Polnt south of Cumsdns Crock



OeBily lypoerystslline, equlgrenaler, {loeegrained glassy besslts

oolored red throuzh the opesemee of Dewatites

e Y,
< .\

sogential ninerals:

Auglte: 205
G403 Bme 80 0401 mme granules

Lmopthi tey 804
Col mme T2 Colf mmy lathegheped end tebuler erystals

Leousscry minerels:

Tapmet!tes 207
0002 mme oguant gra‘ng

Jeeondery nioersles

iematites
ataip to the whele roek, prebably due te hydpothermel altoretion

Uloset 195 stoined rved by the presence of hematite,
Jecurrencet Clarno besslt from Yesduff Hille

Looslity 1ists
ne mile north of Lookit ‘amsite (Columbde Eiver basalt)
1500% baok of Wishrem, ‘eshington (Colusbie River basalt)
048 milos from ‘Qsters Somrds Creek Lake (Caseade gerics)
tead of Lytle Croek (Clarno besalt)



0e377, iypoerystalline, equigranulary finowgrained Columbls fiver
basulte with palagomites

palagonite O
diopside

tagsential m!corales 90 dismsters

tugiter 18¢
Ol mme %5 0408 wme granules

[dopsides 104
Ou1 mme S0 0,01 mme granules

fssic labradorite: B85
0l =ms S0 0,8 mns lathwsheped end eryotals of teduler shape

400e930ry mineralst
Hagnetite: &1
Col mme ©5 042 omy subhedrel greine and aggregates of vory small
gralns
See ndery =ineralss
Chiopites B
alasst
relagonite 307
Jagurrencet from clump fron rie porthoest of c:im
Looalitiest 26 spocimens of Columbia Biver ba:®i4 along the Columbia River
on the south side from Niddle Vountatm to Meup'n on the Deoschutes River

and on the north side from Gtevenson to Chapman Creeky Ome speoimen is
from neer lyons, Orogom op the =eet side of thy Cascades,



Type

L
A group of bugelts shich sontwin olivine and Jese them 107

segnetite, Those rocks are helooryetalline, serinte porphyroid,
fine to usdlumegrained baselts of the iadres, Imbercanyom, Clarso,
Cagonde serics snd Coast lamge formationts

Substype 1y includes 8 scecimens of uearly holohyaline, score
faceous daselt from the surface of reccnt flows.

Eight thin seotions of the different formsticns were made ond
studieds 2 Clermo, 4 lindpes and 1 Intercunyon daselts, snd § Recsnt
basslt from Teble Auck mosy Yeifords

The thie sections shoued the rocks %o be holeeristalline, Fines
erelned to neliumegraizsd serlate homold or serdats porphyrold dasalte
with ophiitisediobastic fabrie of the groundmase or in sages of very
finoegralned pooks aphiticegranulities W ts the omstemey of the
perventoge of vinoral conetltuents, no subelypes wore xade om the
basls of greanularity since the sise of the erystals seem €0 wary with
their positicn in the flow (ewmtral portions of sach flow epporently
med umezrained snd the surfeors Pinewgreined).



Dpe Sl

Lsasatial sinerelsy

2iivines Voeurs ue o single genoration snd aversges OF of the
rook, some specimens chowlng as bigh es 160 end others as low os
6 of euhedral to anbedrel eryetals) the perection of shape depending
upon the srount of alteretions

The olivine epystals include graine of magnotite, end in most
cases are badly Cractured, the orystels sometimes indemted along the
frecture 1'nes showing resorption by the megms, the badly Irectured
ones ape £illed by a lotter eryotallisation of croundmess orystale
of plagioolase snd augites 411 ovidemes points o a crystallisation
peried prior to sll sincrals ezospting megnetites This assumption e
upheld by the finding of olivine crystals in vopy secrisceous recent
flowe shere the only vislble mineral s oltvines

The olivine bes wvery high birefringenoe, L colorless and none
pleochrolo) 1t hae megntive elomgation, poaltive char-oter and parellel
estipotions latinotion persllel %o ome of the two sets of very irpegse
lor freeture planede

Olivine alters to iddingsite froum ¢ trece in ons slide ¢o 17 in
0e274, and to & treee of limenite in the ssme slides

mmummtmnuhmwmmm
whioh shows an average sise of 08 mme snhedral orystel eweraging 100
end renching o maxisum of 105, and an aversge sise of 0,00 mme gremules
of the oscond gemopation whleh help meke up the total of en aversge of
207 auglte in cseh s1ides The meximum jercentege of sugite found wee
487 and the minieun wes 805,
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findres basalts show only » trase of ehlorite altering from euglite,

Clerno basalis e:msilst of a eingle generation of gremulitio
suglite vhich reaches 8 mavisum sise of 0400, a mintmuns of 0,01 and en
averege of 0405 sme These granule s meke up s high as 304 of the
s velmen and heave an average of 80le

Ome specimen of Clernc Lasalt showed 135 of Chlorite altering
from auglte,

The intercanyon basalt oonteined 260 of wery fine 0,01 gremules
and no orystals, very (rosh appeering with no slteration.

The Recent basslt from Table look near ledford contained 208 of
008 mme grenules end @1 of 1 mme subhodrsl erystals whieh hed altered
to 1% of ohlorites

sagite 19 of later formation then olivine elnce the orystels lack
the highly freotured condition so ccemon to olivise in this Yypes Age
gregetes of eugite granules often surround an olivine orystal, and they
contain inclusions of magnetite showing that they ere youmger tham olivine
and magnotite, The fact thet sugite of the firet generetion 1s ophitle
to the plagiooleses of the firet generation and that eugite granules of
the second gemerstion 1s ophitle o plagloclases of the seoond generation
1s proof that the magite 1z older thsn the plagiscleses of thelr respective
formetive stagsse

Magite 19 yellow to light green ia color, 1o wealk o noneplecchrole,
&lvos second ovder birefringense, It shows jositive chepaoter nnd very
eloss o 45. extinotions
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Llegicelanses of Mudres basslts show in slidest

0e116, & single generetion of basic ladredorite occmprieing
607 of the baselt and oocurring in latheshaped sad tebular eryetsls
which vary in sice from 1 mee %0 (od mme with an average sise of
0of zme

0el2?, & single genoration of medium lebradorite, making up 00%
of the beselt and securring as I sme long eulaophyrie latheshoped
erystals,

0e201, & single generation of eold lebradorite comprising 531
of the taotal eonstitesnie of She desnlt and oceursing in 0.2 ma,
1atheshaped eryatalas

Oe203, ha3 teu gemaraticn of plagloslase, the fired generation
oconalating of 15370 of besie Miyedorite in 0.5 sms t0 1 ome letheshoped
erystals and & sencnd generatisn of medlom 1sdredorite whioh makes up
48 of he ook and securs as 0o8 mme t0 0,08 mm, lstheshaped and tabue
Jur erystala,

Sozno basal®s Clarge besslts are made up of o single ceneration
of Fizs plagioclages, Oe512 eontaina 527 of letheshapod end tebuler
erystuls which aversge Ol mms in lemgth and 0374 oontaling 637 of acld
Lebradorite in very fine 0,06 €0 0,00 sme dnthesheped orystelse

Joterosnyon basalt (0s208) A olmgle specimen oomposed of 225 of highe
1y frecturod and resorped 2 sm. orystals of amorthite of the Fivet generiie
tion and 407 of 048 mms latheshaped and tubular erystals of baste lebredorite
making up the second gemerntion plaglceleses 1




The igoent basslt from Table Fook shows two g cnepetions
of plagioclase, the firet gemoration oonsiets of 15K of 06 mme
to 1 mme latheshaped crystals of busle lebradorite end the second
gmeration 1s made up of 3071 of 0.6 to 0,01 lathehaped orystals of
e0ld lebredorite,

The presence of tw geseretion: of ;lagloclase indicate an une
stable oondition of the magma at the tine of solldification and en
fnterastion of the still fluld magns with the erystalline portlon to
fore the second generstion plagloclases s a consequence the first
generation plaglocleses of this type are inveriably highly fractured,
resorbed end the fraoturcs are filled with glasse The assumptlion thet
the magea was otill fluld fe pheld by the foot that the orystals are
bent and Frectured and show strain shadows, 1noe the Pirst generse
tion of plaglosluses socur along with highly fractured olivine end
asugite orystals 1% is ressomable to conclude that they wepe all formed
st the seme stage of solidification. liowever, the pleglocleses are
youngest of the three minorale sinee they ere inverisbly ophitioc to
the "iret generntion auglte which as hes been showm 1o younger Sthem
olivine, ’

teselts w'th e single gemeration of plagloclese inifcate a stable
magee with 1ittle or mo recotion betwesn the erystalline motorial and
the flulde The plagiooleses us o comsequence ore well formed, very fresh
_appearing and show o dlabssioecphitic or e ophiticegranulltie febric sscorde
ing to the slse of the grains, Dlabasfessphitie fabrie fe typical of the
adrae basalts while the gremulitie ophitie fabrio 1o Syplcal of the
elorno baseltas
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recessory nlnorelst

mu-—.u-ﬂauu.mmuuunu
88 avepege of §l, cocurring i gresules, equent greine wnd aggrop.les
of grunules resglng in oise from Ged mne

Degulite(t)e 138de Oe2gd showe an inelusion of ealurless olivise
within an oiivine oryeisle Tho fayalite bae & very high relfel 10
bighly frectured und ooours In the very center of the olivine erystel,
6 represents what renaine of en ironeclivine (fayelite) epystal that
hes bees recorped by the megee end hes been repleocd by chryeotile
{teomssagnos’ ue olivine) which surresnds 1Ge
Seounimy minerelist

Shlorite: Josurs in carthy mssses end os slaim of dull greem to
11ght yellow collor in thin section end yellowishegreon in hand specimens
1t 19 secondary to solidification of the mass sinee 1% diseclors minerals
16 oontadt with sugite with & groen staln and ccours eommonly elong
frustare plones and lines vesioles or esvities of roek unmprotested fpom
wentheplng Hrocessess

JIddingeiter recudomorphie alter clivine, and cecurs typleslly alomg
weosthered portion of rooks bub aleo in the central portions where 1t §2 supe
rounded by minerele which heve suffered 1ittle or no sltepstion, 1t 1s quite
posalble that this misernl Pepreseats a hyipothersal slteretion, 'ddings
site o of red color %o browm color, s plesercie) shows goed 100 cleavegs,
nagative charcoter, positive olongation, snd hes strong birefringences

Lematite: Unly » trsee In specimens studleds cours ug desp red
staln adjucent to larger wegnet'to orystals which oocur near 0o the weathers
o portion of the rooke 16 is purely o cecondery miners] in the olides
studieds




Jps iledy
Genoslge

Tue &0 the faot that megnetite 1s found dlsseninated throughout
the rook as & whole wnd ts found ae ixslostons in olivine sad sugite
1% is undouttedly the Piret ninerasl to forme lagnetite wae followsd
by olivine, suzite and plagloclese of the first gemerstioms Olivine
1o cloarly the oldest as 1t is bedly frestured und eonteins sugite in
the frostures (in some imstanses)s Suglite 1s older tham plagicclese
sinoe 1% cosurs a8 inclusions in plegioclase snd clse forms ophitle
fabrie with 18, Theme three minerals ere all fractured, resorbed to
ocme extent and the lsgloolsses show strein shedows end somel growthe

The seecrd generatiomn of plagloolases orystallised following the
granulitio auglte with which 1t forms e gremulitloeophitic fsbrie.
Theee minerals are much smallor, fresher and show sharper boundaries
than the firet generstion orystals. the plagloclases sre slightly
uore seld snd show no resorption whilo the sugite shows loss alteretion
%o ohlorite than does the Piret generation of the minerals




Jnelldy

adres Basalise 19 sposimens of .dras besslt from type
lecslities in morth contral Uregon were studieds 0 of these
speoinene wore vesloulere § vesiculer speoimens hed the vesie
oles filled with m eleer, irrogular rounded msses of opal, &
eslorless, isotropic minevel with en index of 1ed8e Of the
other vesloulur speeimons, § hnd thelr vesieles filled with an
earthy, lsotrople minernl with ea index of 1,40, wiilch wes detore
wined as carthy opale

The Madres besalis sre wiry fresh, very slightly =dtered
basalte with sh average apeelile grovity of 2.7« Thay varely show good
cleavage snd the Ppacture ls very irreguler 3 messive, Owonsional
phezooryets of & reddishebrown olivine with a oubemetallio luster way
be noticed which rarely ezceed 1 mme in subsrounded erystales The
ground mass is laths of labpadorite which reseh & maximum length of
0,78 sme and ere visible ss light eolored, stristed plagleclsses, The
sugite 1s so intimiely mined with the plegicclases thet 16 13 unresoge
nigeble sxoept ue o dork mirizs Vory litile weathering may bo moticed
on say of the Vadires besalt.
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Dpe sy
Endres Puselt:
Specimen UellS, a Gyploal specimen of Nadres basalt showing a

eingle generstion of placiocluses

olivine

sugite @)
busie lebradepite ©)

Ulivines T
Qel mme subhodral orystals slightly fractuped and resorped
hagites S04

sggregates of gramalee %0 0ol mme with & fow 0,01 mme gresules
included in She rlegloolase,

‘asie labredopiter 601

very freosh apposring letheshaped end tabular eryatals verying
frow 1 sme 50 008 mme in lemgths

Lecessory iinerelss
vagnetites &
08 mue ephodral orystalo and O.) mme eguast graims

Cscurrence! Flow basalt from 1 sile, above where the Netolius
idver Surns north, sbove 1te wouth,




mummmuaumx-hoa-.
'
few orystals of euhedrsl form of the first gemeration with o maxisum
olge of 0y mme the rest 0,00 grenules which make up the second
2 genoration of augite
Sasle lebradopites 167
riret goneration legloolese, luthesheped orystale with en average
siso of Of mme The lapger crystals ere froctured, slightly resorped
and show grein shedowss The erystals of this generation sre eligned
with & subparallel uuelm:, e oach others
Fedium lebradopites 481
scend generation plegicelace cocurring es latheshoped oryetals wurye
ing from 08 mme o 000 mme in longthe Those orystols ere very fresh
wmhnntm”umuuww-. They show &
te parellel arrangerent w th each other wileh corresponds o
wm.cmwpmu-uamm.

rocossory minereled

lagnetites 2
ocoours a¢ inclusions in olivine end ae vory ssail fine 0401 mme groins

Seecndery miversloes
Limcgite: Irsce
slteration from olivine
Chlorites trese
alteration from auglte

Ogourrence! Soce B2, Te 115, R 128,
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.

The 12 speoimens of Clarno besslt studled were colleoted from
Coyote Creek, (rissly, Pemmobt Covo and the area oast of irinevilles
These baselte are dense blask to (roylioheblack with e masimm of ¥
phenceryste,of red olivine.which do mot emceed 1 mm. in rounded or sube
roudded grainss They show e maxivam epecific (ravity of 3,01 end &
sintmm of 2,0 with an aversge of 2.0, These basalts ere cssily dlee
tinguished from the Nedrss basalte by their very irreguler fracture
und elaty cleswages (mly cne wesiocular specimen 89 imoluded in this
e

Veathering %0 more comeon in the Clarmo baselte then in eny other
basalt of this Sype, it takeo plece on the exterlor porticns of the
rock and follows the cleswage trece:, loaving reddish yellow ecolor fyom
the alterstion of magentite to hematite uhioh glves the red stalm and
from the alteration of augite to ohlorite whieh glves the yellow colore

n very dense speeimens o plagloslegses are ayparent $n the grounde
=ads, but in some of the basalts they are vioible ao exell etyricted lathe
with & meximma length of 1 mme The vosicular speolisen s the only Clarmo
basalt in which the plegloclases resch o maximum lomgth of 2 mue



Iped ey
Slame Teselsss
0e274, typleal olarmo baselt Jhowing porphyritio charseter of olivinme
eryotals ‘mbodded in & matvix of e vory fineegrained, holoerystaliline
grounduess eomposed of & slogle gemeration of aold lebradorite and

badly eltored and
rescrpted olivine
erystal @
fadingatte ()

rseential minerslet

Jliviner 1038
1 ume cubadral to subhodrsl orystale some of whieh are bedly
frectured, nltered end rescrped

Augite: 30%
ColB me grepules

‘oid labradorite: 687
oovuring as 0408 Lo 0,01 mme letheshaped erystals

Apoessory minerals:

Hegnetite: 1%
Co0f mme oquant greins

Leeondary m'nerels?
Tddingsiter 1i
poeudoporphio alteration proiuet after olivine dosp red arees
showing stromg plecchrolan

" Chlorite: trace
sltepation produet of suglite

Jeourrence! Flow porth of urieslye
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Intersanyon fasalts: 6 speolmens of this formation were studled.
They were oolleocted from the Hetolius River, leep Canyon, 'ryreasy
Butte, and from the Cline Falls locelitiess A1) specimens hove a
tendency toward s cellular structure, three ure vesiculer. There 1o
no £11)ing meberial in the vesloless

The Intersanyon bagsalts are noticeable for thelr fresiness, lighte
grayebleck baselts whioh imclude very fresh light green olivine erystals
with a sexisus sige of § mme and on average sise of £ ame Yhese basalts
show very irregulay to massive fragture end have a specific gravity of
near 2,7« They may be dlet'nguished from the Madres and Clarno basalts
by thelr conspiouous sbsence of westhering and alterations
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Intercesyon basaltss

0=800, typioal specimen of Intereanyon basalt showing two zenerations
of basie plagioelases and of augites i serlatesporphyroid, holopeyse
Salline, medium-grained basslt.

sporthiite ()
basie labradoritel)
olivine 13)
1dd1ingsite @

Pssential mineralss

Nivine: 61

U8 mms anhodral orystals, “roactured, resorped and
altered to fddingsite

Auglter 25% f
1% 048 mms anhedral orystals 248 of very finely granules suglite

Amorthiter 228
2 mme slightly freactured Sabuler oryatele showing somal growth,
and elbitio twinning

fasic labradorites &%
latheshaped end tabulsr orystals averaging 0.8 mme in length

Aooessory mineralss

Hegnotite: 85
U408 mme oquant graing

‘eeondary mineralst

Tddingsite: Trace
sltering from oiivine

Ooourrence: In Deep Canyon east of Fryrear Butte ot 3200%,



%
Imeplesy
Hesent Dasaltsy These basal:s are very slmilar to the Intevesuyon
flowss) o demse, gray %o Fayebleck ond steel ;Fay dasslte with phenow
oryste of glesay green olivine with an average of £ mme 0 sige.

The 7 recent dasalts wore oollectod from the Three ‘istere reglion,
from Jentinel Ridge, from nese Joteo 't on the west slde of vhe Caoeade
mounting and from Teble Nock mewp Medford, Jregsne

he type also inoludes § dlke rocks fron Sewbooth mountaln and Jalmen
Cresk in the vieimdty of Ht, Hood and 1 apacinen talen from o boulder
inoluded in the Hhodedendrom e nglomorste im the seme canaral reylons
Ald show the charecteristio features of this Yypee




Spe B des l

Zable Rooks
Holeorystalline, seriste porphyritic, fine to med ume;rained besalt
with two generations of plagloclase and augites

olivine ()

besle lebpudoriteloerlsbed
. twinntng) )

acid ledbredorite (»

sugite oryetels

suglte  remales ©

80 dlamsters
‘ssential minerels)

Alvise: 76
Tl mme subhodral dadly frectured orystels, showing elight
resorptlion and elterstion

Auglter 267
G4 aphedrel orystals to 0.7 mme
804 wery flue 0400 mme gromules

fasio labredorites 305
Gob vme Co ) mme lotheshaped ond tabules fresh sppearing, alightly
frootured orystals, couprieing the firet generetion of ,logloclase

told labredoritves 307
0408 0 0401 sme viry fine latheshaped ory:tals of the secoond
Lenoretion

socessory minerelst
Hagnetites G
ColB G0 0,01 equant greine mised lotimstely with the groun‘mmss
end ogourring o¢ inclusions in olivice and augite oryotels

courrencet [ low of upper “eble Eock, ne.p Nedford,



e Llsil
Ssbegme 3s
Hearly holohyeline, soorissecus basslis fram She wppor pordiens
of Eeoent flows, Thesr poske shew &he pressnss of 114t glass syeem
phonooryuts of o)ivine (ebout 2 of the reck)e o thin seotions were
mode o this types

Losaliticst Clinders from the top of lite Tebor, Fortlend.
3518 Cooriseeous bosalt from e Recnunte
0  Uokemgle flow ot Selimap Uraters
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Nogeacopie sepapation of this typoe from Type B Je3 V is 41fPicule

a'nos thepe 19 very 1ittle difforence betwsen theme Thole oxtormal
ep-curance is somowhat different, the rook boing a 1lttle Gurdop In
eslor whioh glves 1t a demser, more Dassltic chorscter, lowever, the
averago density of both typos i the semes Thin seotions meds of thig
type show that the poreentage of efslold minerels is much higher them
in type B 1e3 ¥, and the perceatage of Telotd minerals correspondingly
lowses

ifelold
cr——raii000080 _Segnetite Cllvine jugite [iicpelde Tote)
Sype D JeB V¥ 00R & [ % 0 L8
Sype G le3 V 4% &% 16 265 8% 68"

The genersl micposcopie ohapneter of this type o ldantlce) emoept
in the cocurrence of dlopaide (eslorlese augite)s /lepeide osccups side
by slde with sugite Aiffering from 1% only in dts optical propertlese
Diopatde 1 aolorlens, heslkme Sipefringence then augite, shows 360 o
40° extinntion, positive charsoter and is mapslecehrolos

Substype 1 of this group ineludes those basalte whileh show a high
peroentage of elteration sf muglite to e:lorite,




100,

iadres Sesaltes
Owii3, oharaoteristio madras besalt ohowlng o alngle generstion of

plegloolase and gramulitie sugite, foloeryatalll-e, sepinteshumeid,

ophitiowdiabasie, nediumezralined,

sngite «©

dlopatde @

baste labpadorite 3
divine @
fddtagsive &

Fesentiel ninerelse

Alvige: 205
S @ie 00 ok wme edly freotured and altered schedrsl erystels
rogiter 185

Col e W0 U400 mie ranules

Lopsidar SO

0ul nme %0 0,00 mue gremules
Sasie labredoriter 4¥1

1 mme maxizom length of latheshaped sud tabular orystels
Leoessory wmineralat
sagnoticer B
Ued mume @ 0,00 mme eguant greine and irroguler orystels
Seeondary mineralss
1844ngsiter 61
pasudomorphico efter olivine
Genesist Jas Sype B Jed ¥

jecurrensa! 23007 ot the Yop of Slrels Nesa



e iRy
¥ndres lessits
0e206, & typleal Medras basalt with Swo generstions of oclase
nod m;!w & holoerystalline, seriste porphyritie, tie

Oliviner BO%

:-.memom-mmwunm

Mﬁot
8% anhedral Oo5 mme crystals
285 04) mme renules

Hhopsides 85
0ol nme subhedral ory:

‘sgle ledredoriter lﬁl
:»uul:-lhbmw-tﬁomduotuﬂm
n th

Hedium lebprdorites 261
Jetheshapod orystals with a maximam length of 08 mzme

Gesurrence! at SRROY, on rimrock on the slope of morth slope of Stearn's

Battes
Losalitics Liste
Localities of iadres baselts cherecter!ped by Oe23 and Ow280¢
11 Vadpas Dasalts from the "armsprings Indlen Heservetion, slomg the
Eotoliue and "hite rivers and from the Medras sres betwecm Slsters
snd Sende Sreolmens of the lest srea are from Upper lindres or poste
Madres flows.
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Slerpo Dosaltay o thin seotione wers made of Clermo basalts of
this type the sharaster of the pock belng such that there was no
doudt o8 to the faob that the basslts belonged ia this groupinge
The beselts are very derk, dense and finewgrd:ed w'th amell phenoe
eryote of reddish olivine whish do mot exceed 1 mm, in slise and do
B0t copstitute over 188 of the rooke

With those basslts have been incorporeted sone baselis from
Bonnoville and Eagle Cresk of Vosene or cerlier age, that sre very
similiop o the Clormo basalts.
loenlity Lishs
0=281 Clarno baselt from the hesd of iytle Creek
0e208 Clarne baselt from the mouth of SerPed Creek st 3060°
0=310 Clapno basalt from the mouth of Bear Cresk

#B526a Bomneville basalt 16' adove the Columbis Eiver at Somneville
ERS2ED Domneville basalt 15' ebove the Columbie River at Bopneville
BRS2OL Test end of lagle Cresk st Nighway Bridges




e £ %
Intercanyon Feselts:
0=352, Tmtercenyon basalt showing two generetions of plagiocleses
and nugite, 4 holosryetalline, seriste porphyroid, fimse;reined,
rook with ophitioedicbasie fabrice

e

olivine v
| e «©
un labradorite ()
enopthite

B0 dlameters

Lesentlial wineralod

Alvines 108
Ou? mme to 3 mme bodly frectured subhedral grains which include
erystels of Hegnetite

iugiter 305

1 mume Jathesheaped and tabuler erystels, some of whigh ere badly
fractursdy ehow sonel growth end etraln shadows

Yedlum dabredoriter 36T
ok mme G0 Col mme lotheshajed orystels

M nineralss

Sagnetiter 8%
ol mme oquant greine snd aggregates of gralng in 0.8 mee lathe

Conanine 200 type F e ¥
Gosurrencet at Volensle "ighway Pridge edove Tumelo et 5400

focalities) 15 speoimens from en extonsive ares of mteroanyon besalts
from Send to Lower Bridge, Cregome



Zsoent lasalte:
8500, rolosryetalline (with 4l gless), seriate porphyritie, ophitioe
grenulisie, Pine-grained, Reoent baselt very similisr %0 ntercasyon
basaltss

Aivine ©

‘““““2.:... inolual 2

anopthite sstons b
tum Jabradorite

u‘t w’
magnotite o
30 dlemoters
Lasential ainerslss
Olivimes 105
1 ma, subbodral to ashedrsl orystels bDadly frectured end eltored
to 10dingeite
duglter R08 .
Ce01 mme vory [ine granules
Aporthites 3814

1 mme 00 148 mme orystals showing somel growth with the ocuter sones
s1intly more aoidle them the oentral ones
tedium lsbradoriter 1070
041 t5 002 mmy latheshaped orystals
Leoess o Py minerals:
Fegnetiter OF
Gel t0 0e08 mme ocuan’ grelns which oceour eommcnly o8 sggregationms
apound cllvine,
tecmdery uineralse
Tddingsite: trece
Chleriter &
alteration produst of euglite
Glass: &5
OCecurrences 2 miles nopthesst of DpokensTop 'latesus

Locallitiest
¢ Roocent dusalts from Todd Lave, O I»ll Lake, DrokemeTop "latesu
snd 1 Daselt from Neloon Creek fridge (Cesende series)e



16 60 0ff mme euhodrsl end subhediral orystals showing s bigh degree
otumm-ulm-dw-

of € mme %0 006 mme anhodral orystale bedly altered
mu.o;g‘-.mqumommpwum

1 mme 5 046 mme latheshaped erystols emd 042 mme tedulay crystals

- O0QIEOry s
Segnetitor 3
(%] m‘-ﬂm aggroegations of greins and 0.0} sme equant greing
Seeondery '
Tddingeites 26

youed mopshie
uu:::u?mmnau.m groen steln on edjecent

Y on
minerals espocially the ;lagloclase,

\
Goeurrence: Um Hood River 1 mile wbove Columbie Righway Dridge.
Locslitiess & speoimens of baselt from Domndyille, ficeota fead and from
neay Clarno, Orogome |

after olivine
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This type consists of a group of hypeorystelline baselts composed
of intormedistesbasie plagiocclsses, hyporsthene or hospblende and very
sall porcentages of megnetile (avel. e The presence of hypersthene
ond horallende end the sbsones of olivine wekes « very dletinetive groupe
ing for these pooks. Dordering om andesites theso pocks are probebly &
hypoorystelline variety of traohydolerites.

Negescopioally thay have e very porphyritie eppearence, the phonow
oryotes of plagioclases seem to be dudly weathered and in some onces lack
the atriations so common to umeltored dugloclaseses Yhe phoncerysts of
the ferrepagnesium minerals aro mol o parent, since they Liende lato the
derk vitrouseappoaring glassy grounisasss

lerosecple sxsninations show the besalts t2 oonteln an overage
of 16% glase) serfabe porplyrold, sodlum to cosrseegreined phenooryste
in o fineegrained, glassy grounimass showing fluldel febrie of the
seeond generation plsgloclesess

ihe high pereentage of glase whiech gives the rock o dull dDlask,
vitreous eppearance makes 1% lwpossidle megascopleally, to definitely
place thls group in either the “I" or "C groupss Hloroscople study
shous felodds varyling from 3875 to 060 in very elsiliar arpearing rockse
1% hae been thought edviseable %o group these basalte in & type which
would inslude both those with e high pereentage of felofds and those
with & low porecniegde




Dype Dot 800 1L
ZLsssntia) minereley

Leseltic Bormblende (2%)twss found -nly in onme elide (0=530),

The horublende coourred se 0.2 mms Jathelike oryetal altered to o
trece of limonite, 't comteined imclusions of magnetite, wus surrounde
od by sugite ond several very emsll pleces were included in plagioelase,
firet geverstion eryetales Optieally, the minersl showed very strong
pleochroiom, brown colored with distinet clcavege, positive clongetion,
negative chareotor and e12° extinction,

Ljperethene slides eontained hypersthene ranging from 1% to 184
with en average of 104 in euhedral and subbedral orystals of leth and
tabular shape verying from 08 nme to 1 ume with an aversge length of
07 mme They contain inelusions of magnetite and in somo ceses emall
eryotals are included in large plegioclase phonooryste. The m'neral lo
of 1ight green oolor, shows fair plocohrolemg low bipefringemes, parallel
extinotion, megetive character and ;ositive slongation, fiypersthene s
altopod to 87 Dastite in tw specimenss

4ugites Oceurs in a1l elides studied, eryetallising in two distinet
genorations making up an everege of 165 of the rooks The first generation
oocurs es subhodrel end enhedral orystals averaging “o8 mme in slge with
e totel average peroontoge of Ble The second generation cocurs ao granules
t0 Oul oms in sise with o« total average peroentage of 107,

Thelr relation to the rest of the minerals 1s sinilier to thet
studied in previcus typese 6L of ol teretion to chlorite was observed
in one slide and e trace in all others,
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‘Aagioslsses: Ceeurs in two gemeraiions and make up peroentages
varying from 3635 to 664 with en eversge of 00, The group s marked
by 1ts Aifference in slse, chareoter, and form bebtween the flret end
sesond generstions The firet averages lame snd resch & maximum of slase
of 2 mne in erystals showing resorption, elteration to keslin o a small
dogroe, very fine sonal growth end other indicetions of age, shile the
sooond gemeration s ocomposed of very fine latheshaped orystels averoge
ing 0408 mme in lengthy very fresh appoering with mo slteration of ree
sorption and contalning minute particles of the seccond gemeration of
grevulite augite,

The noticesble feature of these rocks 1s the faot that in three
slides studied the first generation plegicolases were mede wp of mede
fun labradorite ond tho seeond generation of andesine, while in two
slides, the first goneretion wao mede up of andesine and the second of
oligoelases The only cocurrence of cligeclanse moted in any of the thin
seotion studled,

The cnly determinetion possible of the miorslitieo lathe of oligoolase
was based on #0° extinetion on £ino alvitie twinning end «2)° on longle
tadipal sections.
iscessory minerels:

Hypetites ieximum of 84y o minlaum of 1% end an aversge of Ui,
Osours s 0,00 to 1 mm equant gralns with en average sise of 0,07 ome
JET-ERETIESL S T

Zamaiiter Tvece 1n (0e363) the culy cosurrence moteds Alteretion
product of megnetite in form of red stalme
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Sactite or snticopite(l)s Furely sescndary o the formtten
of hyporsthene from whioh 1t alters aithough it may bo o hydrothermal
magmatic alteration snd mot bo seccndary %o the sclidificetion of the
meees Optloally it ceours as pseudomorphs of hypersthemer fibrous
appoaranco, psrallel extinotions rediisheyellow eslor, elters to
lizonite at the borderse

Limopiver ippears s stain and pseudomor;hs efter hyjersthens
in this groups Alteration s seo ndary o solidification of the megee
and ocours es yellow to browwblack ecurthy mnases or ata'n with mno
optical propsptiess

Sidorite:  eseondary clterstion produet of sugites Cosurs i
vory small percontages in oll siides studled as & 1ight gresmeyollow
dust or stain on the resorpted edges of auglte oryetale,

Esolins Pust 1ike particles on the surfase of plagloclasese Bo
optiesl propertiess
Glases

The matriz or residual mags lof$ after the erystallisation of the
seo 5d generation pligloolasess It coours in irreguler, isotroplo erens
with & mazioun peresntage of R85 end an average of 161,

Asygdeloida) minerels:

o207 10 on enygdalofidel busalt with cavities filled with cleer
opal with, in many ceses, curtly opal surrounding the olesr opal, giving
1t an earthy &ppoarencs

1584 has very irregular vesleles filled with & white chaloedomywlike
opal, which in o few plases bas & very porous appesrence and is staimed
with Jiméuite, isterisl determined es copthy opaly fsotropie,inten 1.8%e
0 1440,
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Ssmesie:

These trashydoleritie, hypoorystalline sndecinewbaselts represent
flowe comling fvom megnes of !ntermedicte soidioebasie chaaleal couposie
tlone This feot 10 f1lustrated by the ebeemos of the bdusle olivine wmd
who presense of hypersthene, in one instence & cmmll poreentege of horpe
bleade, und the presence of soldebaslo plegloclsses. ihe phemooryste
ere mde up of the foprosagnesium minorels which oryotalliced im order,
magnetln, horublende, hyporsthene and orycteliime sugite followed by
the more busic plaglooleses of the pook, medium lodredorite in some,
eniosine in others (sce rock deseriptions)s The plagloclase phunooryste
show exoellent somal growth, the cuter growithe with smeller extinetlon
angles indieating o Mess buste charuoter then the innor pertlonse ' fier
the erystalitsstlon of the phencorysts they underwent vevorption and
altepation by reseting with the still £luls magss ia which thay were
flostings Indlcstions of this erc, & bigh degres of fraoturing, glese
inclusioms, sat resorption rings aroumd the plagioslasess The moteriel
dorived from the resetion of the magme vith 1ts erystalline parts enabled
the forpation of the sseond geueration of plagiooleses end gramalitie
sugites The plagloslages of tho seosnd generstion sligning themselves in
the dir-etion of the movemens of the flow forming tho trechytie fedrie so
ocucon In e types The meterisl laft after the lost orystailisation
stage fornsd the residuum of glasse
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Irpe et 4=0 11
L0868, iypoorystalline, seriate porphyrold, mediume rained Clarno
basalt with hyjerstheno, medium Jabredorite and sniesings

sedien lebradorite ()

(soued growth)
hyporsthene
bastite
andesine «
E sthenst 105
sme 1athelike fractured ovyetals and highly sltored to 6% bastite
Augites 10%
wostly el mme m"&ufut).lu.lrymh vadly altered
to 55 ohlerite

od!um lsoradoritos 165
:-.moa-.hu-mna-mm-mmm
snd sitered %0 & trace of kaclin

indesines 340
0406 0 042 mme lethelike orystals

Lsecesory minerale:

vagnetites 1%
wory fine 0,01 grenules

£eo piery pinevsls!
Dastiter 6%

Ghloriter &5
Iaolin! trace

Slap 108
Jeeurrense: Fim rock § mile weot of Trout Creek, ‘eeeld, T.084, Rel7Ee
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Jipe peC 28 01
DeBdS, 4 typloal hypooryetslline, medlusegrained, serlote porphyveld
Clarms baselt aontalntng hypsrethene, sadostne and aligoelases

andosine O
(noarly mgmly

resorpied
hypersthens 0

‘agentinl mineralst

lyperstiones &5
Gof mme S0 3 mne subadral te subhodral tabular eryetels

Augites 19E
V5 Gobh umme snhedrsl oryetels
G Ul sme granules

‘ndesines BOE

2 mine Sudulsr oryrtals, showlng high degres of resorpiion, ilnslusions
of glees,; sonal growth

B TFRT T ThS
0,01 to 000 mme Lotheshaped orystale

Aovesgory minersls:

vagnotites 15
0,07 to 1 mme irveguler graine

Glapes 0.
Jesurpenset fiowy noreh of Oghood D
Locnlities: The olarno Daselis represented by [oBe8, [«BB8 troliude § speoimens

solleoted Mrom loealitlic: mesy /rineville end 2 spesinems from ooer the
bpogesn Fenen In the Antelopeeiahwso! arene
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Eocras Desalter
w330, Yiypocryotelline, serlats porghyritic, modivew rained with
fluldal fabric of grounimess, o-ntalning basaltio hornblend and

basaltie hornblende ()
wodive lodradorite )

80 Aemetars

Tgeenticl ninerelar
fesaltio hornblemde: 8.
Ol 1me latheshaped oryetals sltering to & trace of limonite
fyperathenat 8%
Ueh mme lutheshaped orystels of subhedrsi outline
Augliter 285
105 avhedrel oryetale Ol mm o 0ol mme
124 gramules %o 0.1 mme
dedlum Ysbraderites 805
badly fractured tebulsr oryetels €0 2 mae whileh show gumel growth
sltered to & trece of ksolin
sndesines 308
£ine O smelotheaheped oryutals
recesscry mineralat

Seoondary minersle:

Eeoline Trece
Chilorite: “race
Glasas 1%

Ugourrenses Float from Jwock Mpalrie

Loe:1i%lest § spcoimens of Medras Lesalts from 111} Cpeek, Chenmowith
Croek ond Long Dutte and Smook ‘ralple all of whioh are confined
o the upper Vedras or lover Cuseade Serlea flowe,

The oollestion else 'noluded 0 cpeoimens of Looent basalts fron nosy
the Nusband, "ridge of the Oode, Lawa inlls, at Oded) lake and o pecent
flow on the west side of the Caseades at kelredle,
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L Vi
‘Mds type oomprises § opecimens of Coast lenge d=salts dese

eribed by Calleghan (1927 U, of O Thesis) under speoimen mumbers
Or 162 end Cr 230, These busalts were glven the neme “lawailte
Forphyry” end eorreszond to the endesinesbugalt porphyries of other
elsssirications,

These beoelts ere very eosrsoegralped, ewriate porphyritie, and
conteln not ovep BE glesss The phencceryats make up 508 of the yock
and are of endesise in leng,thin redlating orystals resching o mex'mus
lTength of 20 mme The specifie gravity of thie type averages 2.7,

The essential minerals eres suglte whioh averagos 8% in 0.1 sme
granules altering te o trece of chlorite, Andesine ceeurs in tws
generations the firet es lomg, thin radleting erystals resching &
sanisus length of 20 mme & minioum of 10 mme end an everege length
of 15 mme The seond generstion cocurs as O3 mue latheshaped orystuls,
The flret genorution shows atrain chadows but sre sthopwise fresh end
show little difference other then slue from the very fresh sscond generas
tlone

Hagnetite the only scoossory nineral ooours a8 Ced S0 0.2 mme oguant
graine and aggregetes of grains in Jong 6 mme lathelike formse The mamie
e perocntage of megnetite 16 167, the minimum 10° and the average peve
contage 15 125,

the ouly soe ndary minerals are a treos of chloritc and a trece of
Ymonite frm e 106
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48 no resorptlon is chowm, the large orystals indlcate a stable
endition before the solldifisation of the magms. The phensoryste
wore erowded end even bent by the development of gas bubdbles as indle
oated by the strain shadows, ihe phemsorysts have soveral gredations in
sise without definite breaks, but 1t is assumed that there gre at least
three generntions, The order of erystallicstion was magnetite, small
foldepars end augites as these are included in the phemoorysts, snd
euglte ond plagivclese groundmmss, A very suell eaownt of glass ls
ineludeds Same elteration of sugite to chiorite and limonite has
occurred but othepwise the yook 1s Preshs
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Jme D =6 VI
CHY68, typleel speoimen of andesime-basalt porphyry, showing e

holoorystalline (81 glass), scplate porphyritic, conrsow reined
basalt of the lewailte Forphyry type (sfter Celloghen)s

‘.)(‘ &5

i

%9 diencteors
‘ssential nineralst

Augltes 298
0l s, grenules

/ndesines GO
205 of 20 mms thin tabular orystels w»'th exgellent albitie telmming
Q0% of 03 mms lathelike opystels
Ascessory miner-19¢
Yagnetites 100
szall Ol ® (ol ume renules scattored throu hout the groundmese.
They are aubewpectanguler in shece
Lesondary mineralss

Limonite: 1%
as stain end replaoement of augite

Chlorite! trace as 1ight green f!brove meterial probably repleoing
au ite.

Genesis! see type

Coourrenset TelB83., HeliV,, feotion ot eave between ' guaw  reek end
Hancy Creek om Ses CRAFF,
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Se0 v

54 very ema!) group of fineegreined, denss, glssay steeleblask
colored roske with a high weoifte grevity (ave 249) and massive
frooturs, These baselts are onfined to the Colusbie River buselt
formation, ¢ specimens from different localities found in the lovess
most flows, cod to O specimens of Conot Ramge beselts of unkmown
rolationahip o other flowse

These busalte are chepsctorised by e high pereontage of msgnotite
{aveld%) end the intermediate anoidebasio plagioclase andesine of e
single gemeration, barely distinguishable iz the basalts as lathelike
oryotals with sn average length of 0.2 mme

¥leroscoploally this group represents e hypoorystelline, fines
grained equigranulsr andesine=baselt (elthough some authors would eall
this type an andesite, the wpiter prefers the nume endosine-basslt
sinoe the minmorsl hypersthene oo eomnmon to endesites is mot present).
Zsseptiel mipersis,

Augite snd Plopsider The typiecal cccurresoe of eugite s in essooles
tion with diopeide, elthough im one slide there le mo diopside present,
These minerals teke the form of highly irregular macses which cover 0,38
sme oreas, of the two minersls sugite is prod-minent although very siighte
iy 8o since the average of augite 1s 12,8% and thet of dlcpetde is 10%,
The m'nerals ocour ecntemporanecusly with esch other and were the first
minerals other then magnetite orystallise simee they form o typleal
ophitio=diabasic fabris with the plagiceleses The total average pere
centage of augite and dipside in the slides studied was 307,
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4bdesiner » eingle gesereiion of thls plegloclese in all
#1ides studied, Thay cre very fwesh, ehow 1litle freoturing sud
8e resorption, they reach o maximun sise of 1 wme in one siide with en
average of Ou8 mme in lathelike erystals, which with euglte form an
ophitic fabrio, ‘mdesime epresents the lest mimeral to orystallises
i9cessory pipersls,

Hagnetiter Jeours se lergs irregular Cel2 mme messes and snallep
perticles o thoe sise of dust, It makes up an sversge of 160 of the
rooks lNagnetite sas the first mimersl €5 opystallise since it s found
in inolusions in eugite and oo emall ;articles thoroughly disseninsted
throughout the groundmess.

Seecpdery minerelar

Slopitet There 10 o trace of ehlorite ia ell slides cocurriy
a8 & green staln end 1s formed from the slteration of esgite,

Tere 13 s slight trece of hematite stain on the outer portions
of the basalts showing a slight slteratlon of magneti‘es

Ta CR350,0el0lte ccours ®0 & e thin 0.1 ame velns which out thyu
the rook aleng fraoture planes.

Seser

An sverage of 125 in all s1ides studied,

Gonesis: These boselts represent a flow ooming from an internediate scide
basie magme, with magnetite disseminated throughout the flow at the time of
flownge. 48 Ghe flow beoams cooler the auglte crystailised as irreguler aress
slightly proceding sndosines The ory:talllsstien of the total augite eone
stitusnts so lowersd the freesing point of the mages that thepe was only
time for the orystalllastion of & single gemeration of plagioclases to

form end the remmining moterlal Cormed gless which eeted as o matrix fop
the minerelss
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4 vit

Oe118, 4 typleal hypoerystalline, eguigranuler, fincegrained
Colunbie River busalt of this types

magnetite
dlopside @
sndesine ©
sugits @
glees (5)

ragltes 1654
Uod wme large irregular urons

Diopsider 10K
Ooé mmy laprge irreguler aress

Andesines 487
Ové mme latheshaped and tadular orystals, very fresh srpeering
uneltered or resorpted

locossory mineralst

legnotiter 204
large irreguler 0,12 sm, masses to perbicles the sige of dust grains

Gleser 10
Genesiant “ce under type

Jeourrencet Flow, seo. B, BJASE, 7,853 South of Skookum Cpesk
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Seversl noticeable festures were observed in the ocourse of
the petrographie study of the Tygh Velley seotion cad numerous
other Colupbla Biver bu.salte which are ea Followss

The firet poticesdble featurs of the Columbie River buesslts
of porth centrel Opegon 19 the feot that the lowermost flows were
composed of the plagicolese sndesine, sugite snd @ large peromtege
of sagnetite meking the basalt en intermedlote (woidiosbasie) variety
prodably sndesine-baselts .9 the mmber of flows inorease the ree
lative basloity of the magve seoms to inmorease until at the top the
basalt 1o oomposed of besie plaglocleses with saglte and magnetites

The second notiosable festure wue the absenns of slivine la the
Columble Hiver baselts of morth sentrsl Oregome "hether thie ehareote
oriatieo 1o widespread thpoughout the whole of cesters Oregm 15 o debates
eble questions It pey be gtated here, howsver, that Demiek who d1d eme
tenslve petrographle work n the Owyhoo baselte (which ho correlstes
with the Columbia) poticed the absemoo of ollvine in thet serles,

A3 » gemerel fenture, 1t nay be sald that the Columbie basalts
oan be recognised in fleld by Shelr massive, Pineegrained and hypoe
erystalline charesters The holooryoteiline end porphyritio types
pley & very subordinate role %o the otherse In the nore nearly holoe
orystalline typeo whereln thers 4o a large poroestege of interstitial
glass, (palagonite) the basalts show e yustyered color, due mot to
westhering se provioualy ocons'dereds



1264

The last cheracteristie feature of the Columbia River
basalte s the high peroentage of magnetite) most of the basalts
falling in renge VIl

Varylng degrees of weathering sre noticceble in the Columdla
Hiver baselts and ere importent since the final disintegration
produet of them form the waluable farm lands of different parts of
the states It has besn observed that the first mineral to be weathe
ered 1a auglte which alters to chlorite (see types)s The alteration
follows slong fracture lines or works inward from vesloles open to
the weathor (0w822)s In time this weathering and alteration envele
opes the whole rook to the depth of sbout 1/16 inche The presemce
of the friable chlorite breaks down the matriz which holds the more
resiotent plagiloclase megnetite and glass and allows the outer odge
to fall off (168, 0=043). This leaves & more or less oconcenteio covre
(D78)e The disintegration of the resulting basalt fragmente sets free
the ninute gralns of magnetite glass end plagloclase crystelse The
plagloclases kaolinige to form olaye The hydvation of the magnetite
forms bhydrous irom which gives the cherssteristio red eolor to the
solle

This weathering process 1s very slow, dependent almost entirely
upon the humidity of the reglons Om the western side of the Cascade
mountaling, the weathering 19 more proncunced and gives rice to o
large part of the residusl solls of thet reglon, On the castern olde,
under nearly semiearid o-nditions, the westhering e slight an! the
011 covering 1s mesgers
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Ihe sndres Dasalise

The Nedras busalts may be distinguiehed from the Columbie Hiver
basalte by their frssher appearsnce, lighter cclor end by thelp teme
tures The baosalts of this formetion ave holooryetelline, fine to
podiumegrained and sre often serinte porphyritics Glass mever ocours
in apprectedle guentiticss The presence of olivine in dark green and
deop red oolors 1o the sbriking feature of these rocks,

They vary scmowhat in etructure, the massive b.salts of the contral
portion of the flows greding into e cellulep structure on the uppermost
portions, indiceting the escepe of a lerge smount of fuglitive eomstituente
o8 the rook reashed ite final cooling otages On the mergins of the flowe
the oellular structure passes into o vesiocular one and ooemonly those
vosioles are f1lled with cpal of several warietics (see types P end C
1e8 V)o

eroseopioally, these besalts prove to be very basio types being
made up of baste plagioclases, clivine, sugite end magnetite,

he plagioclases have two Sypleal modes of occourremsss firet, ae
e single generstion und, second, s tws generations the first lerger,
end wore besio snd older appearing then the second shich invariably
atpmamuusmmnmmqm

orystale.
lnoy of the Vadres bDasalts contaln encugh magnotite ¢o plege them
in range VIT, whother this is e charscteristio of the Pormation or &

mattor of segregation is o poimt whieh w1l reguire such mor: exsobing
worke
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The febric of the besalts is ophitie in ell cnses, In fines
¢re'ned pocks the sugite 1s ophlticsgrenulitic to the plaglooleases
end 1n cosreere;ra' ned rooks 't 1s ophiticedicbasio to theme

Only an inference wey be drewn eoncerning the relative basleity
of the flows of this formation since o eomplote oeotions were studied
or made. In one 1ooality, “e0s0%, TellSe, Relfle, (specinmens O-201,
0262, 0e208), the three top flows were studied end the following
observations wers recopdeds (irst, thet the plagiocleges of the ladres
bacalts sesm to become lese basic as the mumber of flows inoresse. The
top flow (0e261),00nciats of & single generstion of aold Jabradoritey
the sooond flow (0«262), & single generstion of medium lebredorite and
the third flow (0e268), two gemerations, the firet of basle lsbradorite
end the seoond of medium lobradorite. Those ocbeervations {sesuming
them to be correct) would mot eupjort the statement that the 4!7ferent
flous beoome less basie ae the mumber of flows inoresse, that opimion
wuld negesearily heve to be checked Ly more oereful end detalled work
of different seotionss

Yhe second observation is thet the Nedres flows are all basaltie nnd
none ape sndesitie ae hos been the opinion held for sone Simes Thelr
sndesitic eppoarence 1o due to the ‘pesh, unsltered ohapactor of the rook,
many of which, although appearing very light colored, ere very basic basalte,

Ihe Intercenyop [eselte.

The intercanyon basalts of morth central Oregon conostitute the most
basic basalts of the areas They ere eesily recognised petrographieally
by the presence of fresh bottlesgreen olivine ocourring ae
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wpmw‘u-mmmnmm
of ;laglooluse and augites The plagloolnses ocour as lemg lathe
shaped or tebuler orystels surrounding mimute derk erystels of
sugite, el charsotoristie strueture 1o cellulsr mlthough the
basalt 1o hard o dietinguish from the Hadres basalt in this chersoe
tor ne 1t also grades from messive to cellular to vesioulsps JNo
f1314ngs of opal were odsorved in the vesieles of the Intereanyen
busalts,

The three specimens studied microscoplesily ere from widely
separeted locslitles end show condusively that they are very basie
basalts eomposed of amorthite as first gemeration plagloolsscs with
basie 0o wedium lubradorite us the second with the other essentlal
winerals boing made up of augite snd odiviae, The rocks contelin
& snall copount of magneti’os These basalts ere holoepystalline,
podlunegrained, seriste porphyrold basslts with Srue ophitie febrice
: Zne Jesalts of the Casosds Seriess

Reoont basalts, youmger than the sndesites of the Cascado series
overlylng the Padres basalte wileh ere very o'milior, both megascople
eally «nd mieroscopically, o the Intercanyon basslts of the Ueschutes
Flales,

Ihe Jlarme Pesajtsy

Bo earelusions msy de drawn which would definitely separate the

Clarso from other formatione through the observetions recorded im thies

wrke The thin sestions studied are from specimons from widely divergent
Jooulities and they fell in mearly every type of the olassification, Genersl

sbsorvation, however, shows the basalts Lo be fineegreined with w higher
degree of alteration thean other basaltse They very grestly in eryetallinity,
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fabrio end minoral composition ome group belng en sndesines

basalt while the other are true basalts.
Senerel Deervations.

Combining the faets as rosorded in the litersture with those obsere
vetlons pecorded in this study 1t mey be secn that the order of megmetic
flowage in north cemtral Oregon 1s lst, seldie, 2nd, Intermediatesbesic,
Brd, basic, 4th, intermediste-scidle snd Gth, basios

The extrusives of the Hooeme Clarno Formetion, ounsisting of e large
serios of tuffs snd rhyolites with relatively insignificant flows of the
wore besio basalt, followed by the great depth of oligosene tuffs of the
Jobm lay Pormation, sele up & serles of seld extrusives, Theso wold eme
trusives were followed by the great serles of Colusbia River busslts which
grode from anldiosbesic o bes'c in chepeoter being fres of the more basle
forromagnes’us miverals sueh as olivine and hyperethene,

Following the extrusion of the Columbla Hiver Dosalds Ghere was a
period of diastrophio mivemens in the Pliccens whieh culminted in the
extrusion of basloeolivine basalts of the Vadras Formation interbedded
with large amounts of buffs These flows were scom followed by lees basie
voleanie andesites of the Cascades which rrnged from andesimeebasalts,
with olivine, adove the Nadres to true endosites w!th hornblende ond
hyporotions replesing the ollvine in the upper serles,

Aftor the formation of ths emdeslites thers ocourred sporedio recent
volosnie dleturbunecs which Cormed the reoent basslts of the Cagosdes apd
the Tmtereanyon besults of the leschutes 'lains peglon, These later busalts
are the muot basle of the series.
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It seems logloal to assume that these grest love floods of
north central Oregon hed thelr origlnm from the suno megmatic ree
servolr and sl wore oxtruded from the sewe definite lines of
woskness in the esrthe orust which is apparently along the axis
of and slightly to the east of the Casesde Henge in eentral Oregons

sfter studying the different spooimens segasoopioally end
sioroscopionlly, 1t 1a the opinion of the writer that much more
sat!sfactory results oould e obtained regording the char:oterietio
ninerslogical festures of the 4ifferent formations, 1f more esre
wuld be used when eolleeting specimenss 't has bDoen recognised
by petrographers for many years that in dealing with flow basalts
the texturel rolation of the rocks werles fyom fine to courses
grained and fyrom holooryetalline to hyposrysteiline im respect %o
the pesition of the bsselt in the flows The central portion belng,
inveriebly, cospser greined and more mearly holeoryetallinme then
either of the mergines The mergins often paseing Sate e pure glesey
phase or into, what 10 more ommmon, & glase with o "vitrephyrle
struoture” .

The wide range in textures owhibited by the baselts of the eole
leotion seamed to bear out thess esmtentions snd the follow ng tables
(2 and 1) wore ecmpileds The firet llsted speoimen in essh of the
tuo groups indiestes the mormal basalt end ives the more normal pope
contages of minorals present,
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Fros a atudy of these tebles, the cssumption may be mode
hat the normal basslt of elase B and G are holoorystaliine and
thet they grade ints hypoorystelling sac vitrophyric varieties
nosr the mepgine of She flows in whieh they ocours

e deflnite sonclusion mey be formed o'nee theee spec!mens
wore oot eollected from the seme flows. These studlies show, hows
owr, that further research pay prove that the crevitationsl fastor
causes the heavier afoloid wimernls to siake This loss of the efelold
alnerels from the wpper porticn of flows lowers the Ireeaing point
€ guch on extent that only the pleglocl-ge o nstitumnts apre ollowed
0 eryetalling, Shane Tiodspare, Yeing the enly orystels foreed, sre
thue isbedded in o mutris of glsss (vitropigres)e Towurds the owmival
portions, there 1o s grafun) inorcase of feric minerals snd o correds
ponding deorense of glass umtid the helesrystelline form 1o resched,

With thie in view, §t 43 the opinion of the writer Vhet the tyue
ehapeoter of the @ifferent Daseltic formations of Oreg™n muy not be
dotarnined until future workers make an extersive ressnroh on the holee
arystalline basnlto shich wonld fawmive sereful end systematie sempling
of ‘ndividuel flows,
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