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ISTIGATION OF 710 BLLEHSBURC FPOmMATION

E%T%%Q%ﬁ?iﬁ%
The Tllengburg formstion of central Veshington provides sn imporge
ant link in the paolegicsl histsory of the region in which the siructures
ef the Cesonde Hountelne peet thet of the Colwbis Plateau, Uesplite its
importence, the Hllensburg has not been sxootly delindted nor deflined,
even vwithis avess whieh have been manpsd seolesicelly,

Of & unigus petrosrephicel neturs, the voloenlesderived fluvise
tile Fllensburg is striklngly different from the earlier and later
Geanogole sedimenterv formutions of the repions The invesbigetion of
the Dllensburg as a problen 2ﬁﬂél%i$g sadimentary pebrosrephy, was
sugrestad by Professor Howerd 4, Coombe of the Deparivent of Usulogy
of %h@ University of Vashincbton, Profassor Coonbe had previcusly worked
on thiz seppet of the probles snd hed found patrographios) methods $o
be very prastienl in distinpulching the Ellensburp, The writer ls ine
dabted %o Ur, Coombe for suppestiing s thoroughly iﬁ%@?@%ﬁiﬁ%,ﬁ?éblﬁﬁ
and for hisz sid during &he preparetion of this thesis,

Vield work was perforned durin; 1047, Chennel samples were oollocts
ed from 150 loeslitles witiin srees mepped ae § éiiﬁngéarg and frem other

localities having a besring on the problem. The lsborstory work wag

gopducted ot the Undvarsity of Veshinsbon Usreybent of Usclopys
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CBOGRAPHY

Fleld work was done wlthin an ates of about 4,000 square miles
in Central Washington, As indiceted on the looallty mep (Plate IXX)
sampling was eonsentrabed within the pgeologleaslly mepped Ellensburg
and kY, Stuart quedrsngles and within imediately adjoining sereas %o
the sast. The western parﬁ of the eres is in the biddle~Cascade
dountalns e dlsbinguished by Pexnensn (1951, ppe480=4sl)s The eastern
and gresbter part of this avea ie within Fennomen's (1031, pp. 204-268)
Yokina District of the Columbla Pletesu and extends eastwerd to the
pleteau propers

The topegraphy is controlled by the structures which extend from
the Cascede Renge into the Tekimas district as & series of northweste
southeast trending antlielines and aynelines with prominent topegraphie
expression, beitween Lllensburg and Unlon Uap Just south of Yekima,
the Yaekima fiver cuts through four snticlinel ridges in gorges 1,000
%o 8,000 feot deep, Smith (1803) has interpreted the Yakine River
as being antecedont in this distriet, The Navhes River, the principel
sributary %o the Yelkime River, 1ls also considered %o be antecedent in
ite lower course,

Both the Yakime end Heches Rivers are essentially at grede in
this districts The Heohes River has en averege gradient of about
70 feet per nile within the Ellensburg quadrangle and the Yekima River
averages about 16 feet per nlle throughout its eourse in the K, Ltuart

and Ellensburpg quedrangleay




PLATE X
INDEX MAY SHOWING ARBA FROS WHICH SAIPLES WERE COLLECYED.

BLLENEBURG ARD HT. STUANT QUADRANGLES INDICATED BY PATTERN.
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Intensive agricultural operations are pursued within the larger
synelinal valleys which have thick alluvial fillingses Irrigetion is
necessary, as the snnual preeipitation is from 10 o i2 inches, oxcepi
in the westernmost pert of the arees The fertile irrigated velleys
stend in sharp contrest to the dry hills with their sperse covering
of segebrush end bunchgrasss

én excellent system of main highweys end secondary roasds affords
ready sccess to most of the valley ereas and greetly facilitabes

geological work,
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sphentic and rerely contasine very smell ph-ﬁocrynts of feldspar and
sugite, Cclumnar structure is woll developed in wmany flows,

X Cverlying the Yakima basalt are the fluviatile sendetones, ocone
glonerates ahd siltstones of the Ellensburg formation,, The Ellense
burg formation was first described, but not numed, by Kussel (1898).
fis regarded as typloal, the exposures in the bluffe along the north
side of the lower Hachea Hiver and those in the Wenas Crsek vaelley.
Russel considered the beds te be of Miocene age on florel evidence,
and correlotive with the John Day beds of Opegong The beds at the
White Bluffs of the Columbis Hiver were considered a contenporaneous
lacustrine phase of the seme John Day System, es Russel termed it
Smith (1902) nemed %he Bllensburg during %he mapping of the Bllense
burg quadrangle, but designated no type localitys le thought the
axposures along the lower Haches Hiver to be é.ha best, bub slso stated
that typieal Ellensburg oscurs near the Normal School in the town of
Ellensburge In the M, Stusrt Follo, Smith mentions the exposures in
the Yakima River bluffs east of Thorpe, north of Ellensburg as also
being representetive, Ho steates the Lllensburg to be of upper Mioccene
age on the besis of Hussel's floral evidence and sdditional colleotions
of his own,

The uniform pctrographu(;}.\hntun of the Ellensburg is deseribed
by Emith (1902, 1003)s The b;d: conelet almost exelusively of elastic
moberiale derived from light gray and pink hornblende andesite and
white pumice, Much of the gray and pink sndesite is rather pumlceouss
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The source of the elasties is indicated as sompwhere to the west,
in the ares of the present Cascade liountains, by the prevalent fluvial
erosswbadding and the large audqsita boulders present in the strata
at Nile Creek and vieinity (locslity 6, Flate IIX), Basalt pebbles
are almost wholly lecking in the Hllensburg, despite the feet that
the sediments conformably owerly the beselt and thaty in the Naches
end Wenas valleys and at Taneum Creek (leoslity 11), the besal part
is intercalated with the upper one or two bunaltvrlana which Smith
(1908) terned the Wenas basalbe Both the Wenas basalt and the lower
Ellensburg bads are 20 to 100 feet thick et most of their occeurrences.
/ktvﬁanrly 1,600 feet of atretn in the Naches River bluffs were

measured and described by Ualkins (1903), Omith asoribed the deposition
of the Rllensburyg o have taken place in s basin formed by subsidence
in the center of the srea covered by the Yakimn basslt during and efter
the ocutpouring of the basalt, The andesitic fregments and pumioe were
easily curried awey by streams opersting within the vieinity of the
voloanie sobivity and wore deposited ae slluviel fans by the overs
lomded stresms ismulng into %he basine The presence of coerse elssties
threoughout the Ellensburg was thought teo indicate the continuance of
subsidence during the period of Bllensburg deposition,

The Bllensburg et many loealities may be observed to have bLeen
folded with the basalt inte a serles of northwest-southeast trending

antielinen and synelineass The structural relations are well known

—

>

whars the VWenas basalt is interbedded with the lower Ellensburg. Accorde

ing to VWeaver (1087), the deposition of the middle Miovene Astorias
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formation, which lg intercelated with the beaslt in Yestern

snd Urppon, war folleowsd by folding avd She sewnsstlion of sodimentetion
god basalflc ovbpouringss Barly Pllocene marine sedisents ave vnoons

forasble upon the f%l?@é Aatoris 92 bassl I% im posuible, thevefors,

e sugg the depesition of the Bllenchurp
wont on coneurrently with the folding rether then ue & simple dewnward

ing supsrinposed,

The Tishon sndeslite uneenforebly Q?%?iiﬁé the Yekims basnld end
prasumstly, the mz&@w&%»?@@ I% esouples s formsy wallasy of the lowey
Hoches Hiver, The andesite le a gray Yo blsek, sphanitis, porphrritie
hypersthens sndesites It 1s quite disilinet from the sndesites in the
Ellensbury clastice and fron the Yokine basslt,

The Cowleche pravels were deposited as the result of the damaing
of the Tieton Hiver mnd of the Cowlohe Uresks by the Tieton sulesite,

Alluvial £I11 e extensive in the wallevs. Three sets of terr

ac6s wers rocopnized by Emith (1008) slong the Yekima River north of

Bllensburge The highest represents the manimum stege of srrredation
duping the glselial eposh, aceording 4o Snith,
Huny contributlons heve been wede to the gpology of the Bllensburp

jerviem and Buwelds (1918) have shown the

ginge e work of Snith.
bade vh e Vhite Blufls of vhe Columbie Hiver 20 be Flaistooene o9
pessibly uppermont Pliccene in spe and qulite distinet froam the

H1llensburg formeiions They neved the White Bluffs strats the Ringeld

formetions Jenking (1924} hes reported the Hingold formation to

unconformubly overlie the Ellensburg in the bluffe of the Coluabis
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River emst of the former town of White Bluffs. Culver (1937) has
suggested that the Ringold formation is more extensive than formerly
recognized, le believes thet much of the sediments clessified as
Ellensburg in the vicinity of the town of Seleh, north of Yakina,

may more properly be assigned to the Ringolds On stratigraphicel,
gtruotural and lithologlcal grounds, Buwelda and Moore (1930) have
correlated the Bllensburg formation with the flood Hiver conglomerate
of southecentral Washington and northecentrel Oregon and with the
Dalles formation of northecentral Orepons They suggest an upper
Miocene to lower Pliocene age for these formations on the basis of
vertebrate fossils found within the Dalles formation, Werren (Febs,
1941) has traced the lood River conglomerate in southesentral Washing=
ton and hes found it %o be interebedded with the Ellensburg Leneath

& basalt flow at several loaslities to the east and south of Yakima,
The abundant purple end brown gquartsite pebbles in the Hood River
songlomerate indicate the source of materials to have been the northern
Rooky Mountein region of Idsho or Pritish Columbla. Warren considers
the Hood River conglomerete to have been trensported by the encestral
Columbia River which flowed marginal %o the acoumuleting Ellensburg
sodiments derived from the west, Coonbs (1941) has shown the petro=
graphic charscter of the Ellensburg sands to be remarkably uniforme
He studied samples from the Nachessilenass valley oceurrences, from the
goarse olastics et Nile Creak end from the bluffs of the Yakima River
north of Bllensburge Petrogrephic methods showed the heavy mineral
content to consist almost exolusively of hornblende and magnetite.
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The lighter materiels are limited to volcanio glass and plagioclase,
The erystals wera found to be remarkebly euhedral, although trense
ported for ass much as 60 miles from their probable source,




THE BLLENSDURC PROBLEM

Desplite the many eontributions Yo the geolegy of the Bllensburg,
4% has not been well defined as o formations Ho type locality has
been designated. The arsal extent is largely unknown and the structural
relstions and peologiesl age ere lmperfectly known, Althouph the
Bllensburg has s wnifernity ia the Heches«isnas coourrences, s
heteropensity may be denonstreted in other aress. Landslides, lster
sedimsntation end younger beds intercslated within the lower Yekine
bamelt obascure the peologieal history of the Ellensburpg and complis
cete 1%is relations to other formstions within its ouberop erea. The
present investipstion was undertsken with the hope of uncevering
petropraphioal svidencs whieh nmight sid in determining the Ellensburg
within the B%, Stuert snd Bllensburp quadrangless Future workers mey
extend the definitely lmown Ellensburg %o aress boyend these quads
rangles.

Zhe beda in the lower Naches and Vienas velleys, whare 4he most
conplete nection of the Hllensburp kuown haes been described, were found
to exhiblt s uniform petrographiesl end struetural naturs. As Ruszel
snd Smith egresd upon the representative nature of this leesliby, i%
iz sugpented thet 1% mey well serve as the typs loeslisy of the
Ellennbury formetions In this psper, other cecurrences will be cone

parad with this one,




13

WORKING METHOUS

Channel semples averaging about ome quart in bulk were uollaéwl
at the places shown on the locality map (Plate II), The localities
indicated are representative of the Leds within s particuler srea of
oscurrence, Samples were collected from s much larger mmber of
loecalities, but the compllation of further informstion would be of
little value due %o the uniformity over lerge areas, The Ellensburg,
as noted by Smith (1508), is inconspicuous over much of its ocourre
ence, Ixposures are linited vo locslities oversteepened by stresm
cutting or by human activities, For this reason, as well as the
problem of dealing with the large eres involved, most of the ssmples
wore taken from road cubs,

The samples were split and disagpregeteds Most of the sandstones
are quite friable and may be easily crumbled by rubbing between the
fingers, Some of the sampled beds are lidurnud and ocemented by
enlefium oarbonate or silices Swmmples from these localities were
erushed between boards or with a mortsr and psstles The progress of
the disaggregation was checked by passing the materisls through a
14 mesh screen and observing the products with a hand lenss

411 of the snmples were exemined under a binecular mieroscope
and the conatituents estimated as %o volume percentapge. About 70
samples wore selected for sise greding and screened through a serles
of Us 8, systenm sieves, UHistograms were constructed from the results.

The =100 to +200 grade sizes were exsmined with the binocular mioros
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scope, the constituents noted end 50 semples were selected for fure
ther analysis, These were cleaned in dilute hydrochloric acid and
saparated into heawy and light constituents by means of bromoform
(s 2:8)s The heawy frsctions were meunted on glass siides with
"Fermount” (ne® 1,55) and examined with the petrographic microscopes
The light Prections and some of the heavies were petrographically
exanined with the ald of index of refraction oiles The percentage
composition of the heavies was computed by counting approximately
100 greins from each samples




—
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PIELD AND PETROGRAPHICAL OBSERVATIONS BY LOCALITIRS
Typleel Ocourvences of the Ellensburg

liaches snd Wenas Valleys == Locallties lef are within the Neches

and Venas Valleys, embodying the exposures oonaidom typical of the X\
Ellensburg by Russel end Smiths Coombs (1941) also selected this area 4
for his petrographical studiess

Localities 1, 2, and 3 are within the eres containing the thickest
Bllensburg gequence knewn, 1% was here that Cellkins (1008) measured
and desoribed nesrly 1600 feet of stratas At locality 1 the besal beds
ave exposeds About five feet of Ellensburg overlies Yalkima basalt and
in turn is overlain by about twenty feet of Wenas basalty Above the
Wenas is the main bedy of the 3).10niburg dipping in a general noéthiuaat |
direction about five degrees. It is noteworthy, that at this locality
the Yalkima basalt for two or thres feet below the contact with the
basel Ellensburg is composed of yellowishegreen palagonitic gless with
colloforn structure mieroscopicallys. The bassl foot of Venas basalt
has smsll pillow structures. These conditlons suggest that basaltic
outpourings end fluviel depositlon took place in sush rapid succession
that locally, the still het upper surface of the Yakima was flooded and
that the Venas edvanced onto wet sedimentse

A% lovality 2, on the road between the town of Naches and the Wenas
valley over 200 feet of beds ere exposed on the south side of the ridge,
Fortystwo samples were taken from this unusually well exposed section,
The beds here represent the middle part of the Hllensburge A% locelity

3, wost of the town of Beleh, the bedas aere representative of the upper
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part of ¥he Bllensburg. Loeslitiss 4 end § are reprasentative of the
thinser depositas in the Wenss vallays

511 whe beds et the five losslities indicstsd and at other losals
ities exspingd in the laches snd Vense dietrict heve couon charasters

istices Phe clasbles consist of prodeninently send slse fragments ss

indiested by the histoprass (Flate IV}, The lerper aand grains may b

Heavy ninevals, losslitiss 1 - &
Loselity Hoynblende Hagnetliie ﬁgg@?%%hﬁﬁ@ Sireon Biotite
1 .
sanple 1 70 a8 4 s 3

sauple 2 74 21 & i

aampie 1 64 ic

saaple 2 5 43 &re 2
] 78 28
4 T 28 & ﬁ?;
8 0 e s

megascopioally identified s hormblends, feldspar and veolesnle plass,
the coarsey clasbies consist of pray and pink homblende andesite and
white puniee pebbles snd cotbles. Pumice lapilli and sceasionsl anell
vopy bonbs are présent. Lerge blooks snd boulders of pumice are in
the oukorops ab losality 8, indicebing noerness %o the source of the
clantiess £ few basalt pebbles ere present in wome of the bedss Euch
of gray snd plak endesite is puniceous snd ell of 4% contalne FAf%y |
pereent of vore of glass, Hornblende and feldspar ere essily identie

fied in the sndesite and pumiess Sone of the orystels sre neerly onew




half ineh in lenpgbhe

Gross bedding end terrentisl bedding ere typlesl of nearly all
the beds. lensing, cheanmsling, extrers lask of serting and sudden
changey in manmer of deposltion are chereoterisilc,

The taebulation on the previcus pege illusirates She uniformity
in hesvy nineral content of the Ellensburg. lowvnblends and nagnetide
comprise almest 100 pereent of the %%g?iéag Hyparsthene, blotite end
gireon are rars 4o sbsenb, ﬁamﬁyﬁg?%iﬁ meterials present in & few of
the ssmples mey be alterstion producke of horablends and hypersthens,

The hornblende erystsls ere shiny black 0 translucent preen by
reflected light end Prom eleer gresn Yo opague by trensmitted lighte
Some of the erystals have opagus rime of mapgnetite or hemadite and
others ere mesrly colorless, About one Shird ere alwest perfastly
suhedrel and have well defined prisp end elinodvonme facss, The rest
renge fron subnedral Yo subsnguler, Alsost no rounding of the orystals

iuowiedivle. B

oue have rather delicetely frayed onds snd may have been
proftected during %ransportetion by 8 covering of pless which cosis
many of the orystals, Inclusions of mapnetite, plagloclase sud less
cumaonly, apatite are present, Coonmbs (1841) has giwen the optiesl

properiies of the hornblende an follow

153

Bg 8 1.66 Legraen 2V gbeut §2°

f=green
Bp & 1.64 A=byown

Bagnetite ccours as blaek, shiny cehahedrs and dodeeshedra, Ine
pariechly formed orystels ere coumone Some of the napgnetite has henabls
tie oxidation. Clams coatings bind seme of the oryatels Lopsther,

Hyperathene wvmuslly cecurs as stubby, proen orysials, not essily

s
i
|
|
|
|
|
|
|
?
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identified exceph b s nieroscone, I has a

o7 of 70 &5 909 end is pleschrole fy .5 veddish browns
Inelusions of plaploclese ond maynetite are present,

Blebite ocsours sz brown do vellowegrean flskes, £ few perfectly
evhadral orystals wers nobted,

Zirpen is present in ovel Yo evhedrsl crvebsls, OUceanlonel eryve
ghals have g pinkish %ink, bub nost ere 6@3&?%@5%4

Yolosnie glags 1s the =most sbhundant consbitusnt of the lighd

froctions, 1% is vale brown with colorless edree and somswhst devibe

wrks, bub

Pifisd, TPumiceous gyeline comprise nest of the gluss frapee
denser, anpulsy shards sre glsc present, The index of refrsction
variss from 102 for the clesy perts o 1,83 for the derker browm snd
penerally nore davitrified porticne, Hmell orystale of mepnetiie end
hornblende aa well es magnstite dust end some hemebits sre included
within the sless and csuse some of 1% Yo alnk in b?ﬁ%&féaaﬁ

Flagioeluse of Ab 06 %o Ab 70 composition es deteralned by Coombe
is next in ebundence to the glasse Heny of the erystsls are euhedral
and Uarlsbsd Ywines say be observed with the binocular nlcorosocops.
Zoning snd albite twinning ave present snd the cores af sosm orystals
are vather turbid, Inclusions gsonsist of glass and =pell, deri,
rounded ervetals.

Hile Creslk == bosality & 4s representabtive of the bads sampled in
the Hile (reek srea. OUoombs (1941) also ook memples from this locals
iy, lHere, the Blleansburg 1s largely compessd of cobble end boulder

songlomerstes with interbedded pevble conglomerstes and sandstones.




Boulders of andesite and boulders end blocks of pumice several feet
in diemeter are not unusuals Nearness to the site of sndesitio
eruptions is strongly indicated, The beds dip in & general direction
slightly south of eest and somewhat steeper than the gradients of the
Fuches lliver and lower llle Uresk., Detween Nile Creek end Hettlesnake
Cresk, the cong}omnrntio beds ere cemented by silisa and ocaleium care
bonate end form prominent bluffs. Although the actual eontect with
the Yakima baselt was not seen, the besalt sppesrs to parellel the
Ellensburg slong the Haches River.
lleavy minerals, locality 6
Hornblende Hegnetite liypersthene Ziraon
68 0 2 P

The heavies tend to have somewhe bebtter shapes than those from
locelities to the east, but are otherwise similere Glass and plagio-
elase are the light constituentss A erystal of bipyramidel queréts
was noted in one sanple,

Localities in the vieinity of Ellensburg == Along the Yakina River

and in tho velleys of Taneum Ureek end Dry Creek ave beds with the chare
acteristics of these at localities 1 to Gy The large area of Bllensburg
a few milas dus north of the town of Blicnuburg wag not sampled as ne
outerops were visible in the portions visiteds The small northermaost
srea on Lookout M. is appavently typlesl, but the readily acceasible

beds are within a large lendslide ereas
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Heavy minerals, localities 7 Yo 11
Looality Hornblende lagnetite lypersthene Zirecon Biotite Turbid

7 68 &6

8 80 10

9 78 20 e . 1
10 69 31 e
11 B2 33 8 5 4

At locality 7, et the bluff's along the Yakime River esst of Thorpe

is the best exposure of the Ellensburg in this vicinity, It was cone
sidered as typloal by Smith and wes one of CoomUs locelities. About
100 fee% of beds outorop in the highway cut, 7They ere of massive and
oross badded sandstone and contain much pumlceous meterial, Lack of
sorting is pronounced, Cobbles and pebbles of andesite are mixed
with sand size greins as though earried by & mud flow in one of the
bedse The strate dips southeast about 8%, the inclinatien being
noticeably steeper then the Yakima River gredient. The beds do not
contact the basnlt here, but not far to the north, in the canyon bete
ween Dudley and Teansway Junetlon, the basalt dips to the southeast,
spparently in conformity with the Ellensburg at losality 7.

Although the heavy minerals at thie locality are in accordance
with those a% the preceding locslities, the lights from two samples
near the upper part of the outorep are notable for containing several
erystals of bipyramidel quarts in addition %o the usual constituents.
The quarts comprised one percent of the <100 to +200 mesh material in
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one of the samples. The erystels exhibit evhedral %o subhedrasl
gshapes, although a few are corroded, Only domsl feces are present
end the erystels are very clears A few pebbles of gray endesite
conteining this type of qﬁartl were found in these samples,s The
endesite is about 90 percent erystalline, in centrest %o all otheyr
andesite pebbles exemined, Cream colored rether soft plass comprises
about ten percent of the roecky hornblende, ten percent; magnetite,
five percentj quartz, two percent snd feldepar the remainder. _

)( At locality 8, a small mese in the Yekime vellay, a few miles >(
south of Ellensburg end et looslity 9 on the north slope of Menastesh
Ridge are ssndstone beds which dip ebout 15° to the north, Similar
Leds with dips up to 459 to the north are exposed in the irrigation
diteh cuts on the north slde of Keanestash Ridge, both east and west

of the Yakime River, Bipyrsmidel quartz is a constituent of the

lights in some of these beds and apparently provides a correlation

with those at locality 7.

A% localiby 10 on the Dry Creek road, the contaet of the Hllense
burg with the baselt is visible for about fifty feet along the road
cuts The basalt is vesiculer and has pillow structures and the cone
taet is apparently conformeble, dorth of the contact the beds dip
about &% to the north, Over the busalt, they ere horizontel and south
of the basalt they dip to the south from 5° to 10% As only one
component of the dip is visible, it is difficult %o ascertain whether

the change in dip is due Lo a small flexure or is e depositional

feature,



Reference to the geological map (Appendix A) will show a small
"window" of basalt in Dry Creek valley, The actual outerep is not as
large as indicated un the map, for a small outerop of sandstone wes
found on the nose of the hill between the Ywo forks of Dry Creek. OUn
the north sidn of the hill, e short distence up the valley, magalve
conglomeratio sendstone beds dip ebout 10° south into the hill,

- The relations suggest a flow intercaleted with the Ellensburg, ese
pecielly as the basalt ie coluanar here, unllke that exposed in the
ropd out, However, as the ettitude of the columne indicates s slight
dip to the north, a flexure may be ianvolved,

At locality 11 on Taneum Creek, about 150 feet of coarse, gray,
nassive sandstone is poorly exposed above spproximately 100 feet of
basalt end belew two smell knobs of besalt whieh Smith (1903) found
to be the remenents of & small flow. UHxoept for the relastively high
percentage of hypersthene and zircon in the heavies, the sandstone
appears to be typical Ellensburg, The relative abundance of these
minerals nay be due to contaminstion of this Ellensburg during depow
sition by materials derived from snother voleanle source., The basalt
capping this sendetone is evidently not the seme as the Wenas basalt,
as it appears to stratigraphicelly overlie most of the Ellensburg in
this areas ﬂ

Legs Typiecal and Doubtful Occurrences of the Ellensburg.
Localities in the wvieinity of Hllensburg ~- At locality 11, beneath

the lower bnialﬁ, is n twenty foot thickness= of beds which outerop
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along the Tensum Cresk rosd for about one hundred yerds. They are
of indurated coarse sandatone md eonglomeratic sendstone,

Heavy minersls, localities 11 = 13
Loeality Ifornblende Hagnetite Hypsrstheme Rictlite Anthophyllite

11 70 18 12
18 g3 a4 3
13 80 g 5 6 2

These beds contaln the highest percentsge of hypersthone found
in eny of the beds sampled, It is believed that this may be of
genetie significence, According to Neck (1948), fossil leaves sime
ilar to those in the middle Hiocene Lateh formetion have been found
et severel locmlities along the Teneun Ureek road and on the slopes
above, Fresumebly, the leaves have been oollected from beds corresw
pending to both the upper snd lowsr sendotones a% lecality 1l. This
points %o an sarlier age for the beglanlng of Ellensburg deposition
than previously recognized, The ebundance of hypersthense m prove
of value in traeling the lower bede farther to the west, as the eastward
dip indicetes that they should be found a¥ higher elevaetions 4o the
weat, Recently, Weters (1848) has found beds of Ellensburg type
beneath the Wenas basalt on Yalime Ridge northeast of Yakims. A :
eorrecpondence with the lower beds on Teneum Creek is indicated, butk
is at present indeterminable, |

Locality 12 is ebout 8500 feet sbove Tansum Creek on the north
side of the velley, A esmell ocuheropping of sandstone was found here.
Basalt is "P“?“ sbout fifty feet below, but the conbtact wes nék seen,
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Beek (1048} reports the 7 ap of Labsh Sype fossil lsaves sle

most at the top of the ridpe sbdve thils locallify. Uhsther the upper
or lowsr beds of lsoality 11 eve rorvese tod here is not mown, bud
srabury $W;@ teds beyond thelr previcusly Inown

L aren in indisetred,

on Shie south bank of Tenoum Cresk, sboud onee

fourth mile above the Ceard Stadion gt the western end of an arss

- mapped es Lenastash forantione An sppevently horisontsl bed of
tufieceous sendatone iz exposed hoare, Baselt mey be saen sorogs the
The petrogrephiesl character
7 of the Henestesh sondstones

tesh sendstons is deseribed

wyid

)

ginilor to thet of the Socenw, Ywauk sud Roslyn forse
ations, %?5 sh sonbein very 1ittle zlewus, unlike %he Bllensburpgs 1%
is possible thet the sandsbone ab looality 15 represents an serly
phase of the wolsenle sctivity whieh spperently culmineted in

Purther svidence {or this view ls afforded by Besk

onene fonsll leaves have been Tound 1o this

Blwe oy

below the Uueyd Bdatlion Sooens lesvss have

Losslity 14 fe peer the asovdh end of the mese whish extends fop
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nsarly as

are vory A

prevele

of the coarser sands

and pranitic rocks are sbundante  The heavy ninersls ave nsppehite

ng fron alnetrening persent hornblende to alwmosy

17 of ¢he praine ave rounded and limonltle

£

smounta ol asoll,

Lighhs ere glees end plagioclase

sharsober of these bedsz Indicabtes dthat they

ars somposed sssentially of the some o

arials now belng esrrisd by

and the strustural sonditions indicste that they are

the ¥
unesnformable upon the Ellensburg of leselity 7. These sands amd
gravels contiaue norih for gboub Yeo miles and may be seen on the east
gide of the southern snd of Yhe mede, The probsble reletions of these
beds 5o thoss et losality 7 ave shown on struecture ssehion SeA of
Appexdix B

Losality 158, east of the Central Weshinpton Uollege of Bdueation
&% Ellensbury is ome of the looslitiss considered typieal by Smith (1908).
4 low northesouth trending ridge iz the surface expression of the beds
mapped ss Dllensburg formation here, The beds are well exposed ia the
rallrosd cut sbous 200 yerds south of the highway. Three siresis
graphle unita are visible. The lowest is o pobble conglomerate
g%yfé&im&%%iy 18 Teet thilsk ss messured in the szposure, 1% dins sboud

89 4o the soubthsast, slthouph the eross bedding end torresntisl bedding



have steeper inclinationse & buid colored evarss send sompriges

the watriz of shisg walt and forms lenges wishin 4.

the pebbles are basalt topgsther with white guarts, sous
green and Diack Lgneous rocks and e few of the Elleasburp byps andes
sites Tho middle unit is a cobble conglomerats alao Gﬁﬂxiﬂﬁ about 5O
Yo the soubtheast and Pilling channels in the lower songlomerate, The

eobbles are sluost antirely of basald. In both of the conglomerstes

£
soms of the pebbles and cobbles sre Plabbencd end have sn imbricate

gstrusbure with their Plet sldes inclined howard the northwesht, The
upper unib consists of silty end sandy beds with lenges containing
pebbles cf basal%, quarbz, purpls and gresn ipnecus rocks and o fow
£ Lllensburg type. The dip is about LE° %o the southeast =% the
western end of the exposure and graduelly lessens %o about 59 a4 %he
eastern ond in a distance of approximately 200 feets The conbach

with the middie unit is irrepulsre.

Heavy ninerals, locality 15

Hornblende Hegnetite Hypsrsthens Bilobite Zircon Zoisite Turbid

Upper

unid 201 30 B a B2 %ra 1
Middle

uniy 58 21 B ) 2 5 3
Lower

unig 54 28 2 1 i 5 9

Petrographically as well as struchurally, the beds at this loeslity
differ markedly from those of the leches<lienas cecurrences, The 1lights
&5 woll as the heavies gonteln mores kinds of ninerals and glmost all the

graine exhibit evidence of wear and alterstion., Hany of the hornblende
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gnd the lovar Bllensburp ouberop sbeud H00 feet above the river level,
Thers iz sm spourent sbruetural disunity here which may be dus %o o
foult, e wary ashapp Plexure or en unconformity. As the beds have the

nepgaseopis proparsies of typlesl Ellensburg and the heavies conslsd

&

Wx

ol hormblends end 257 magnetite 1% is probable that they parallel
the basslt which mey be seen to have s low south dip seversl nlles
fe the norihs

it sewersl loeslitiss o the west and south of Yabime ¢he Ellenss

bupp sesup $o have Pestures not in harmeny with those of the Dnchess

Hueh of the sres betwesn Cowishe Bounteln sand Abbemm

8 low relis? and pood ovberops ere very difficult to find.
Pi81d work, therefors, produced ne conclusive resulbs, bub corsaln

shesryetions, bodh flald snd pebrographie, indicsts thet much of this

bypieals

Ia the eres of looality 18, Just emst of Yakima, beds with the
patropraphic charseterisvies of the Ellensburg sre overlals by cons
glomerates and sendstones conteining reworked Rllensburg materials
and pebbles of basalt snd a derk porphyrivic rock, which is evidently
the Tieton andesitss. A vepresentative sample fven the sppavently trus

Silensburs bods conbeins es heawy ninerals: 734 horoblends, 247

mEgnD=

abite snd as lipght minevsls, the usuel pglass and
pispioolase, These bads are ossentislly horizontal and show ne

evidsnce of eross bedding, but the songlomerstlic beds have borrentlal

3 5

snd eross bedding which dips 4o the south as though they mey have been

daposited by the Yakime Hiver,

E



&1

17 - 228

\LITIES

et o

i

FE 0

OGR4

F s 6
X

HI

/8

Lo0o
-S/0

-cro
~EF0

-400
-57%
~-Seo
~ero
~-EFo

-5/
-s2b

17

o L

3 14

éo-[ |

Fo-

fo-

Jo-

20-

(0~

T o ~3~

9
§
ek

ol

Millimeters



T BTe BaY

lahone beds whish dip

e s pepallsl She

it bes expeoted of the

Tha larpe proportion of

shres op Pour persent of

aran of pranibtie rocks as =

siohe Pamin, sinmilar sendetons wez found

not cerbein thet this loosliiy wae

wpr 4n the basing but the ssndstone

sary rouk sson in the vigiﬁiﬁ? ewcapt for some
u faw sndesite psbiless

A4t loeslity ¥1, on She south slops of Ahtenum Ridge sboud thres
miles weay of the Yelkine Hiver, no beds é@ Bllengbury Ywpe were found,
elthourh a larpe sres of Ellensburg is indiceted in the Sllensburg
Folios. 2% & Dow pleves, frishble pray and brown %ié by asndsbonss were
seene & somple faken from en ouferep st sbout 300 feet above the

river level is pepresentetive, There were very few hesvy miceral

grains snd these were of blollte end s tracs of hornblenie. The

sted of sbout 107 gless, muacovite and &

wlduparse

e

4t lowsy elevetlons, the basslt has o gentle dip end the sendebones
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appesr 4o parallel the basald, Twt a% this loeslity neither
ghtituds nor the conbast with the basalt wes ssen,

At looslis Hollaw o% the down of Hepwood, » rosd
&

&

euk exposes conglomerate chamnelad indo smrddstone. Ths stbitude of
both beds ie nesrly horizontels Although the heavy minerals sre the
sems for both beds and the lighits sre predominently of glasr fopethey

with pleziovlass, the conglomerste confalne plrnost as meny beesld
pebbles as andeszite and the send webrlx has the limonitie staining
chapseteristie of posteEllsnsburpy slluvion,

A% other losalities in the eres bebween Cowlche Hountaln end

thvenmum Ridpe, the sewme sequense le presents, The relative scevelity
of magnetite iz chersoteristic and may be of significaence, but lask

factory ouborops pravented the obbalning of any conclusive

evidenos,

’.

Uamiparisen of She Slieasburyg with Uther Forasstions

Fetrographic studies wore nade of semples collected from several
igeelities at which thare gre exposures of sedisenbary rosis which ars
sialler we ths pllensburg either in respost L0 gge or appearsnce, Jue
to the gensrel ebsenve of psleoniologlesl evidence, such & compsrisen
mey be of veslue in delining the Bllensburg.

A% loeallity E5, sbout 16 niles of Bllensburg on the highway %o
Ventags, sn lnterbasslt silyy ssndebone is exposed, The histopram
for this loorlity is not soourete as the sanple waz wery éﬁfﬂi&ﬁi%

to disspgrepats prap@fzg. The heavies comprised enly s saell fraetion
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Haavy minerals, localities 23-287
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in these sanples snd guerts smd

forme o derre parh of 4h
musgovite are conspleucus in the lizhia.
Gamples wers collected from thres losalitiass st whish thers arve

opourpences of the Hood Hiver conplosersics

Looslity 24 is ot Saddle Uouniein on She esst side of the Uslumbia

Bivers This ccourrence was pentioned by Verren (Fobe, 1941) snd the
strasigrophio ssguence was messured snd describsd by Cerithers (1946),
Approzimately 200 feet of sandsionses end conplonsreben sre expossd

betwsen basplt {lows, The eov @iﬁ%”?%ﬁéﬁ vontalin h@ sbungdant basald
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and quartslite pelbles, which topethsr with the structurel relations,
garve 4o idenbify the Hood River conplomerete. The heavy snd light
mineral condend is 1ike thet of the Dllensburg except for the clinge

o

golsite end the sbundanse of turbid pgraing. Few of "the orystala eve
as wmell shapad as thoss in the Ellensburge. Uesr the top of the
saguence sre beds of pumicite as deseriled by CUarithers, Thess cone
sist of 950 or wmore of fluted,; cleer, flakes of plass, The rafractive
indexn is 1.82 like %had of the Bllensburg pglags, but ne glass of
gimilay sppesrancs was found ian $he Dllensburges 4 soupes of %ﬁ@%ﬁi%iﬁ
moterial distinet from thed of the Bllensburg is indlieatved,

Logelisy 28 is sbout two milss sssd of the Yalkims Hiver on the
aorth slops of the Hettlesnals Hills, Yhe essbern conbinuetion af
Ahtermum Ridge. Beds of the lined River cenglomerate dipping sboubd 709
Yo the aorith ere interbedded with Ellensbury type sendstons. Congs
what betbter sorting ie spperent in these beds then in thosze ab typloal
Ellensburp osourrences, but Yhey ere nineralegioally simllar to the
Ellensburg. The proportions of horablende ere sinllar %o these ia
the sanples from the sres betwesn Uowiche Hountsin and Ahtemm Ridge,
wesh of the Yaklime Hiver,.

Loecelity 8 is on the northweshers end of ?ﬁi?ﬁ% Hounbelin near
the town of Granger, Bods of Hood River conplomerebe dype interbedded
with Bllensburs %ype ssndatone dip aboud 209 o the north perallsl %
the surface, The beds are nlmerslogically almiler 4o thoss ab

: similay and pumics fragnents

af the Bllensburg bedsas
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THE STRUCTURE OF THE ELLEHSDBURG

Fige 1. Structural mep of the Ellensburg guadrangle
showing entielines (red) snd synelines (blue).

THE STRUCTURE OF THE ELLENSBURG

In the ccourrences regerded as typloel, it is quite certain
that the lower bods are conformable to the baselt and are folded
with the baselt, This relation is especially clesr in Venas Valley
where the lower Ellensburg is interceleted between the Yakims basald
end the Wenas basalte The thick deposits between the lower laches

end Wenas velleys owe their preservation to rather speciasl structural




conditionss The Clemen Mounbtain enticline turns northeast 4o join

idge sntieline. The Cowlche Jounbala anbicline trends

Tt

the Umphtanim
-1

aorthesst and Jolng the eastuard trending Yalduma Ridge, Detween

thase two major anbtlaliney snd the miney ones bsi wwoen Unpbenum iildge

gl lover

four miles west of the Yakime River, 1% 1s probable that the upper

beds in this ba were deposibed sz the folding progressed.

Weaver (1937) has concluded thabt the folding of the lilocene besall

{ﬁ“

end the intercslated narine Asboris formation in western Washiagbon

ok plusse late in the If 4be aove

Yo lowsr Pliocene sge of the Ullensburg is correct, the upper beds

mush have besn deposited ln struchural Sroughs ap bthe strusturés In

weshern and cenbtral YWashingbon cen be traced throuph the Cases
G R
Lounteings
In the Bllensburg srse, tThe beds desoribsd as typlosl ars appaps

phieal

2 e & np 0 i o By o s i ens, b »
syidence indlcate thet the beds sguti: end of




COHCLUSIONS

A8 & result of field end petropraphle studiesn, it is possihls %o
elaseily the beds wapped as %11@%%%%?% formation in the Ht, Bhusrd
gnd Ellensburg quedrangles into 2% lesash five seperste sbrebigrephic
unitas |

A% Ellensbuprg ere three wnitey 1) the upper bads whieh muy have
besn deposited by Wileon Creek as an alluvial fen, 2} the cobble cone
glomerebe end 3) the pebble conglomsrates The labtber two units wers
svidently doposited by the Yakinme Hivers 41l Shree unlie ere
styetipraphieally voungey than the typlesl Bllensburg expesed to the

north and souths

% G

wilenss cocurrencss ere Ywo units which apre rezarded

In vl Jsohpae

These ere: 1) the beds sbove the

&

nede beloy the Usaae basnlhe Tnher pooudrincesn

eorrespond Yo thess unilse
in gddision there are obbsr unide which camed be definiiely

elessified ot vrasent, Thess mrep 1) the beds on the south end of

wr sorrespond Bo ons ol the unite

e

Halgus®

gt Bllenaburs, 2} and 3] $he %twe interbasals unibe on Teneunm Uresi,
swither of whish szeem %0 correspond %o the bads below the Venass basalb,
2) the bede in the Cowiche Mounssin » shisnum Ridgs wrss whish are

petropraphicslly disainiler %o the Yyplenl EBllensiburgs
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