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Bluffs up %o 100 fest bish arve fom

vegetation which soplobely sovers ull &
fnent tree while alder, dovils glv




View to the south from Coxecsd HI1l.  Seuthorn perd of
ares end Youngs River are in the foregroucd, Saddle M.
in the bockground 20 milos aoudh.



View %o the northesst from hill above Sulth Polnt showing |
smownt of eonstwuction and Filling elong the watevfront. |
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Pall snd Harris (1892, pe 222) published a report in whish they dew

$

seribed the Astoris group sz conbaining teo distinet mombers; namely, the

Astoris shale and the Asboria sasdstone, both Hlesens in ages The dture

o

is bed they sonsidered to be Eosenes They were the lirst bto resognlze
thet the shale and gandstone representsd merely fluctuabling eonditions
of deposition rather then separebe times and sonditlens of deposition.
Ag the obher geclopiste hefore them, they pluaced Lhe sendstone member
stratisraphionlly shove the shalee. Thelyr evidense for this soguence waz
based upon the similerity bebwesn the sand greing in the Astorie sandstone
on the north side of the Columble Eiver, and in the many sandatone dikes
whiah transest She Astorie shnle and presuming the dikes had besn £illed
frem above they osonsluded the sswdstone lay sbove the shalee Dans had
previcusly made the same ervors This line of ressoning hes now been ine
validated by proof thab the dikes were injested from beds bolow the ghale.
Je 8o DBiller (1897, pe 462) scoapbed this assumptlon iz regard to
the relative position of the sandstone and shales e dated the sands
shone sa ¥icoene bub eonsidersd the sze of the ghale as doubiful thoueh
m@@%ﬁﬁﬁ?iiy oldar. He sccepbed this geguenes of ghrats in facs of the
fant that he recopnized the injeetion origin of the sundsbone diles end
how this irvalidated Dera's use of Lthe dikes ag evidense of the uppsr posi-

Hiam of the saodsbongs

&

Following this %. H. Dall (1898, pe 534) muhlished a sorrelabion
bahle which egsigned the Aburise bsd and the Astorls shale %o the Uligos
sone and the Asteoris ssndstone &o 4he Hloesne. This woas the first ugs

off the term Clizoesne on the Papifie Coast end asz u result Asitoria bew

same an importest losality for the Oligzosene oz the Hordh Pasiflis Jonsle
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H, Arnold and H, Hannibai (1913, p. 577) proposed that the name

toria Series be applied to the beds sb Asboria, They eonsidered the age
to be Oligocens.

B. L. Glark (1918, p. 56y visited the aves in 1917 and the following
year published & roport sbating thei the Astoria beds shonld not be sonsid-
of the Pacifie Coast beoause the beds wore of

cved ag the type Oligosens

Hiocsens age. Thiz is the fivet report to stabe that Atuvla ans

rvived into the Mioeens.

He V. ¥. Hows (1922) mapped the Pommations in he Astoria evem in 1921
and eame to the conslusion that the presence of sandsfons beds both above
and bolow the shale had eonfused the men who had worked theve previously
into thinking there waa ons sandstons bed which overlay the shale. The
f@%&iﬁiﬁ‘@x’m; san&sisona referred %o by all previcus peologlsis was proven

posed shale. Since $he sandstone had al-

by Howe to underlay the now-ex
ready been scespled by Eiziam Dall, and othera as being Hiocesne, this
definitely set the time of deposition of the shale also as llocens.

naldered that the eaz;*iiez* investicators were nistaken when

they referved his lower sandatone as overlying the shale, In doing go he

overlooked the fact that @ shale bed does lie below the lower sendstions
but 18 now concealed. Clark (1918, p. 56) refers definitely to this bed
in the following statement:

"The black shales below this fossilifevous sandstone have been
reforrved to the Oligosens by Dall.®

The sandstone to which he refers could not have been Howe's unfossil-

iferous upper sandstons. Further on in the pavagraph Glark staies the

pase sven move definitely:




frem thds lower shmle
sne sethor then the Oligosene a4 Dell had

e ?6 *% fﬁ%ﬁ% % %% g% ': 3% é@ %iﬁ 1%%

doos not effest any ape &

cation
sition of his dsting of the Astorda Pommbion s

abion s placed ag sonbemporanseus ¥

ala anf squivaiont




The ppeblen of o
aburs of the shale which has veadils

relating dsolated ex

e are not relisble. A8 guoate
and dips were plobbed on

& strusiure mep and fooy
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CTRATIORAPHY

The lowledze of the stratigraphy of the katorie type saction hae
developsd ag new exposurcs love beoomd avelleble for study.
recognised a2 shale and an ovariying assndstone bed

Eardly geologish

1p betwesn the twa.

bt held verving opinlons as fo the tise relationst
nall (1092, p. 28h) was the flrst to state thal the shale and sandstone
represented different facles of the sams pensrsl time and depusibionsl
conditions.

sposures Kigher up In the oily bovase svelladle for study and
ing, the shale below the send-

stone was confused with the shale sbove. Oubtcrops of 2 sandetons nes-
bay shove this uppsr shale bed Purther complicated the situstion because
1% sas confused with the lowsr ssndsione.

Fith the rurpose of determining the strebipraphic sequand

sstorie formation btype sesiion, W. V. Howe (1926, p. 295-300) nade a
study of 211 axposurss gvallable in the vicinity of Astoris in 1522,

from Bis study that the Yyoe seotion of the igloris forme-

fe eonciuded
tion 1s conpozed of thrse 1itholegleslly distinet wnitep nangly, the
lomer sandstons, the ghale, snd the wper sandetons. This conglusion

- pow axposed b as pentioned previously he fall-
ied ghale sy below the lower

sundgtone. If this lower shale is of Sloocens sge ag Ulerk (1948, p. 56}

is correct for the bads

ad to note tha presence of g nowconpes

regarded it, then it should be added a8 ancther mesber to the type As-
toris section. If i% is (ligocens, Hows's definition of the Astoria

formation 19 complebe as it stands,




rogent shate, the bod wes ewposed on the west as oy as Bond ond Hame
Stvonts and on the cast o the Poot of 19%h Stweet (Hows, 1926, pe 29).
beds is %o the south while the sbedke renpes f

sob of the intorsection
ale in the luwest part of the

ilaseous medive to flos gradinad
sone which dontsing thin bods of sandy shale,

ally Bigher sscblon of $he lowe:
exposed 4n 8 40 feet hish verblenl 8)iff locabed 50 feeb woad of the sor-
ige and 7h Stwoets (sce map on Plate 11X, photogreph e P
Vi)e The botbom 20 fest consiste of 45 regular slternabing bed
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PLATE VI
Ixposure of lower sandatons. View Jooking southeast from
50 feaet went of the intersestion of 7th and Deshnnge Stvesta.



- enbively of shal

h¥ 4

sondy shale. In this lower 20 feet the shale Desames progressively move
dominsint upwoards. A% this lovel the sandsbons begomes more preminont
but less so upwards. mwmammtsmmmt

beds exposed.

oo oxposures of the lower ssndstone osouy on the 1ith Street bes
tween Franklin and Grand Avemuess On Yhe west side of 1ith Stmet 50
foob south of Franklin a 20 feet high ssotion of alternabing sendebon
and shale 49 exposed (soe Plate VIL). The individual beds in the lavey
port eve sbout six inches thiuke and are asomposed of greylsh green eoarse
sondstone and black sisle. In the uppor pact of the exposuss the
ave thdnner and $he shale beds ave veplaged by fine grajned avgd
sondatone beds. &6 the top 14 a six ineh strabim domposed of hord cons
evebions. Xn Yhe bounderivs bebween beds frem thie L0%h Yo the A3th len-
ination down from the fop ave esnsentreted masses of amall peleaypods.
Threading obliquely through the beds and defomming them ia a sandstone
dike (eonter of Flate VIL): Two hundred feet south of this exposure end
forty foob higher strebievephlesily fo an elght foet expooure of eight
lagh beds of bard greenish grey sandstone laninated with two inch beds of
finer grained sandstone befwsen This is tho highest oboerved sestfon of
the lower sandstonss |

In swmmrys the lower sundstono 16 eharacteriged by altermating stvada

of gandetons and sleles The base puet poasibly vepresents & trensibdion
uprard in stostiorephie seguento from sendy ahale fo vether nassive sande
gtone expogad ot Sth and Gmmiﬂ Stoeeds.  The upper part 16 o transi-

$lon fram the lamlnated beds $o sondy ghales  The loway nandstions has &
mintoan thickness of 110 fout.






¢ poabaet of the Lower sendotons %0
she VLT ).
&1l the aves froe

tond strablovanideally foon She fo
awey sonbast of the upper windulone Pasonbiom-

{sie B2

o dhe novth side of the centesd

, ey guspension in weters Vealhering of
the shale results fn e sufase pmantle of oluy Ble is the
extensive slwaing 1s the fyvlesl feature of

wable in the elly wheve sentlons of the
wore belew strect lovel.

ng Bod sldowelics have

Pyom movemsnt in Bhe
apsnge of the ahile 19 by o swons wniform Wt varies widely

aovad pod

vel deperdption 2 8 bive-bledk, well bedded slale womld
nde over-all deseeiption san







noagh Limey materisl to golor white & thves feet
ouge on the west slde of the
waker Lze rond which connests the sow (I947) Bavy housd:
the Jobs Doy Plpe Idne posd.

ghale in the woper part of ¥

feom brown o bufl while the lower pert s gonerally blus and Blas

tonges, the eclor of the ahale provides no xelishle eriterie
which $o corwelate beds.

One Gletingtive DPeature of She

4o indisebion of Sbedy cans
position is noted by the Paot that the carly sebller
wly losal soree of live,

& one foot thick Bod of chorly roek whish mnits sparke




ine pondl,  This ds dbe

sare of Bhe bed 1o the aves.
A& bond of bright vallowish |

pMage tu obsewve this

# has boen ueed an

£F on the sorthwest covhoy of 108h D

vomte wheve 1% demirs 4n the shele 7 feob bolow a fossilifere

south wide of Hervison iveme between B
bed ia stretlgrephionlly 200 feob wbove Biw gpeonsand &b 10%h snd Pervison
8 possibility of confusion exicts s Yo sovveletlon on the bests of Broets

i

Poasils ave i gonersl scaree in the shele. Wheve Shey do csour gread
Buch 5 songentonblion doeurs in

nemiers may be congentrated in & thin bed.

bordering the suvnoretionary stestum soven foel sbeve the

Moot and Barvigon Avemne. Dove lavee mume
g 10abb) eve Pound bobh 4n the son-

pifere ave alao exbromely aban-
n the west wide of 9h Sweet 100 Pook soull of

iy abondent Lo the abele.

widrdfers oo exgontion

UPPER SANDETONE

ap borned upper sands
angs River, the Wellueki River, the Toiy
sk of the soubh half of the ares
member bub sudd 14%81e about 46 obher then meniening two expos

iwed end the




a3

-
buk nob the golurs.

anmraaly 9ith Yhe stndotons bt have heon b

denlds Prom the shele Bo e surfese. b other bells e
1% 0 Ehin arens
e plose o the newt.

In the fow ploces wbove the contost of the snndetone with She shal

soen, the suesesslon Lo sob elserly &

wing to ¥ie origin of Hhe unpe

Ahone.,
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SANDETONE DTHIS

odatone dikes eonsbitnte an

Thess dlke swass pensbrat

and shale ever the whole sres end sre gbrikingly apvevent in Porly of the
suves studied fn this Lrwestiention.

lumbla River Hichmay A

distriet an) fhe eaet side of the Tonsue Point bbwy base oxpoos nany

s ool other dikess A typlosnl o

48 gen be goon in the paoto-

ndoms lasking any aotlésable oricntesios. fThe

and hewd, weathors veadily so that ab the surface
Hawevery 185 ahility %o veslet

than Wt of the shale so U

thas an ineh to Live fool el
inalinsd 4o yertissl whils

ones leas than & foob thisk typleally Svansuel the beds obliguely snd oos

1let dhe bade  Ths Latber type dllee never npponr dome
h the ad jpesnt bads

casionglly pam
plotely sonserdint with the shele bub Hwesd 4
in @ ginous mermors  On Uhe west uids of 1ith Stre

% st south of Frank-
iin Avsmiiey this Yope of dike 1o o

B

aed in the altermabing bed of



£ c—:

o and shale of the lower sindotons,  Aldhowgh the atwvensth of
the sandobone is fer gyeater than Hah of the shulé, & one fuch Pl
Bie sontacts and with apparent oqual esied. & photogn

sadetone &Re eoges Shi

aph of Shda eupoae

ure zEy be seen on Plate VI,  Ihia martiouiar dike defomms by

off intenslon the enelosing beds.
On the south slde of the firsk euwe in & ;

we diselesing o paralle) steeply ineliped dikes,

Joining the two dilos and fo

miag s YHY pablern 44 6 Yhie horduoniel sande

stons 9ille This da slessrly nobt & prodich of Plasue Pilling fran ahove.
On the sorthesst sorner of the labepsesticn of

oad leadlag into dstovla pent the olfy dwmp 12 a Bank 50 Péet hishe e

osures on $his bark both to the west ond fo the south effest n eut-away

thoes Mmensionnl sosblonal viow of the shrwta, The bods

e o strile of N20°E and & dip of 12 dogrens

ingacting dha “%é% are severel sendalons Ailes the lavppat of widoh hoa

his sxposuse

an sabeveat abrlke and & dip of pesaibly 90 degress fo Hhe north, Tiste

XT3 shows the wesh faoo of s ent mud Mate NIV ahows the aouth Pase.
The jarger dlkse soon in thess vhobspoaple tyangssia e shals gt 8 Loy
angle.  To the lelbh of the teloshens nale 4
bloak af ahale.

pivelly thess dikes weve $haup
and Bods

Pissuras fron an overlying o

QAkzs omuld be soen ponebrabliog the lowor shale &l $he Jowsr sandstons

oonld bo ohserve e tids view

A orerlylae She ahales 1% wad nedarmd o a3

sapoelally beomse the fivat desarioblon of alastie Sikws had beon



PLATE XIIX

Pxposure of sandgtone dikess View to the east of
west sids of baak at the intersection of highway
202 and Astoris elity dump romde
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published in anly 1921 (Newsom, 1903, v 254) and an arigin of in potion

from bulor wan not preposed until 1872 {Nowsoes, 190%. - 259). In reogand

to the &Ylws, Dema (1349, pe 654) salde
mm&mwmmmmmmm
wmmmtmwmmmmm
was yob under water. Mssures were svensd, povhaps Wy the
amne csuse thab ojecked the basalt of the intersceling dikes,
and the fissures were #111ed nt onse by he mrenitic sands,
elong with an occusionsl fyugront of sbale from the walls of
those veglens have been ofben shaken by sublerpsmwen forecs,®

Tram the deseripblons given in the preceding pavugraphs it should be
appurent that & prosess of fissure filling fres overlying sand would nok
for considaring other than filling s a sowrce of elesbic dikes bub also
lacioed the oxposvres waleh exbibid the diegmostie srileris.

% S. Biller (1099, ppe 425-435) published the resudlts of o stuldy of
sandatons dikes in Tehama County, Californds in which he conclnded tuab
the dikes wore definidely of in pobion origin, The parallel betwsen his
doseription of the Californin dikes and the appssvance of the Astorvia dikes
warvanbs Yegonling soveral exosrphs Crom thds peper:

¥he dike rocka Iroguently sonlein frageents of shale. They

ave genevally small. bub ocensionslly as large as @ hend and
rvarely lavger. MMWWWfMMw
vanged with the sealos of mice parallel $o the sides of the
mm.mmmmwmzmwmhmm
wwﬁwmm

*A mmber of diken fail to veach the surface, and others are

mmmmm:mmumm;mwmtwm
the fissures from sbave, These fmets strongly support $hose

alroady addeced, and mnder 14 cerdein thet the amud wes
foroed up from below So £111 the flesures.®




mlsn nagessary ¥ profuse this, he sy

i bace g’% 5 the smehs

fi&i@fg ﬁi% ’

» Dilisr (197, 9. B59) mobad She alose
sl af Astorias e

. Gonnbyy Deliformt

pidtake in debermining $he aseguence of
Hten wors P10180 o

a9 (1910, o 17-13) stated evidence for infotion ovigin of

the sstorde ssodsions dlkes in his wes

sopay a8 Toliowm




ter ag to where She soures Beds of sandstors fov the dlkes

goour ia nob %o be Yound Ln thie aves, ub probably iz on the sovth oids

enn gondabone Shomsnds o fast

of the Golumbis Nlver vheve beds of Olionc

thick eve oxpooed bolow the Aeboris forspdion, Povsoral cbassvabion in

Shes a0l the sandstors on the ootk

gide of ths rivenm

"*?’%Ef & &iﬁ% &b

M@%@ﬁ*i& %, 3&’&@@%@% dile Tive Toot wlle ine
oy and vay be mmé
- w*@w@ %&%‘ i’%ﬁ%‘ 3%&%&%

¥ more vecent than the sheles,
. wphisk ia o : byt fast that fissures in

bhe ahy :%’ﬁ ore a‘%@l Pilled vith m& regembling that of
%ﬁigh the saudalones sve

autatone overiay U wale

gide of $he Colunble Miver is the souves Tov the sandatens dikos gxposed 1

the dssboris arss.




rapoleted to aly $o the sandatons,
tempt Lo determine the thickness of

itlon 42 not sorepel.  This counld ale




iouad baflove, theve is mo definibe coniast but rather & frensidion o
albernating beds of sandat

whish sonid

os ant of Asboris is an execlliont exposure

tone whish form the surface bed.
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Sandatone oills greding into upper sendstone. View
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feunas have been sollested fyom the localities Iisted

Faunal lesality 216,
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Paunal lecaliiy 212. {See Plate VII)

Palliclum {Delectopecten) pockhami Gabb
Hemithyris astoriana Dall

Faunal locslity 202. {See Flate VI)
Palliolum (Delectopecien) peckhani Gabb

faunal locality L10.

Hemithyris astoriana Dall

Howe (1522% cbserves that L3 of the fauna of the Asteris iype section

ars pressnt in Hiosene fopmations in Californis and thet 1% hes a ¢logse re-

lationship to founas of isia. The fact thal both groups sre present ine-

dicates ihat this gres during the Hiocens was Intermediste belween the

warwer soubthern waters and the solder novibern mabers.

HICHOPAUEA

Poraziniferas are abundant in & few zones in the shele. Dr. H. E.
Stewart (194.7) bas recently completed a study of thesm and reports many new

species. However, his paper has nobt vebl been published. 4 few of the

more prominent geners oollschted at the Ivllowing lovalities have besn de-
terninsd provisionally.
fgonal loesality Z10.

Cyelansing sp.

Faunal locelily 223.
Gyelansing Sp.
Faunal locality 226.

Boliving ®Bp.
Hobulug sp.
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FPaunal locslity 227.

Robulus $D., ainilar to Hobulus szilevl Kleimpell
fulimd

1 Wa

Faunal lecality 439.

Pgeudopleanduling sp.

Siphozenering Sp.

The Tsunal localisies in Astoris sre hers Lisleds

202
216
212

216
223

226

227

228

k1o
439

Pifty feet weat of Tih and Exchange Streels.

#ifty feet west of 5th and Commercial Sirests.

The west side of 11ih Street 50 fest south of Franklin
Strest .,

The southeast corner of 12th and Franilin Sirests.

The mouth side of Grand Strest 30 feet west of Hih
Street.

The west side of Uth Streeb 100 feset south of Grand
Btrest.

The north side of Harrison Street from 9ibh %o 10th
Blrosts.

The west #ide of 10ih Strest 75 feeb north of Harrison

The southeast corner of With and Franidin Stresis.

O norkh aiﬁ& of wighway ¥. 5. 30 0.1 mile sant of
“@*ﬁ?ﬁi}‘l s T
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GROLOGTOAY HISTORY

The Astoris ares during Yioccene time formed & shallow esbayment of
the sea., Jfvidenvs for this in 8 fauns consisting of geners whose habitsl

is that of shallow water, and glavconitle greensand whilch is now regarded

as forming moel readily in shallow bays {Takehashi, 153, p. 503-517).
The close proximity of the shore is indlcated by the coarse grain size in
the sandsione, by the sulbiple slternations of sandesione indlesting fluct-
uating conditions of deposition, and by the presence of lesves snd carbon~
izged wood securring exbensively in coperetions.

&%t an undeterzined time following the consclidatlon of sandstone snd

shale, these rooks were llssured b?’ﬁiﬁﬁﬁr%&ﬁﬁﬁﬁ and wabter-charged gand

from an wnderlying bad was injected into and through these beds, Possi-~
bly & guanbity of sand greal encupgh to [low oul on the surfsce was ejected
where it formed en irregulsr sand deposlit on the shale.

Fellowing the sand injection, besalt intruded a1l the beds present
and in loealized areas deformed the strats.

The amount of warping and feuliing indicate the acbivity to mhich the
gres has been subjected.

#id #locene strata on the north Pacific Oossl are charsclerized by
shallow marine deposite shieh do not extend far inland except in ibe esbay-

menks in Yeabiaston Basteard sld-lovens love beds bocome thicker,

somprise alwost sll the isstoris formation snd

%

gre known a8 the Tekime basall.




Hligned roughly in 2 ¢haln zlong the crest of the cenbrsl crescent

ghaped hill are sporsdic outerope of basalt. This basslt is the only

strong and weather resistant rock in the area and as s result it is exten-
sively guarried for use as bullding material. Four of these guarries lo-
cated on ithe sides of Comgemb 1111 furnish excellent exposures of bolh the
bazalt and of the sontuct between the basalt snd the shale., The largest
expogure of all is on Tongue Point, a spilt composed of basali.

furisusly enough, with the exception of the north end of Tongue Point
where Lhe river is actively cubting, there is mo natursl outerep of basalt
in the ares desplies the fact that iis resislance ts evosion provides the
support for the ecentral hill., One mould sepect to find 1V standing sbove
the shale in high osuteorops bul et the surlsce it seess $o bresk wp and nlx
as {ragments wilh the clay menile. Ivery exposurs was nade by some ex-
eavation of man.

Bmall dikes of basslt can be seen in many %ﬁﬁ&%ﬁiﬁ&ﬁﬁ near the azis of
this gentral ridge. In the large basall guarry on lhe north slde of Cox-
cosb Hill, a large basall dike splits into smeller dikes as i1 continues up-
wards and bersinates in a feathered-gut peblern, Iz the guarry adjscent

%o the sopth side of the Aztor Column rosd, a single large dike is

it the bese of the exposure 11 is seversl bundred fesl thick but 1t tapers

to less then opne hundred feet thick at the top of the expueure. The beds

shale pear the centect with thls dike display intense deforamstion.

In contrast to this deformed contact is the contact sxposed on the

¢liff on the west side of the city dump where lines of bedding maintain &
unifory dip even Lthouph iloveded and itrensectsd by s large basall mass. See

Plate 1.




PLATE XX

Exposure of shale~basalt contaet in bluff

on west side of the Astoria eity dump.




PLATE XXI
Photomicrograph of basalt thin gsection, Sample taken at the
basalt-shale contact. Groundmass of glass is predominant.

20 % Crossed nicols



PLATE XXII

Fhotomierograph of basalt thin section., Sample taken two feet
from basalt-shale contact. Note increased amount of plagio-

clase spparent in comparison with sample taken st contact.

20 X Crogsed nicols
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STRuUCTURE

The geologists who have studied the rocks al Asloria have hed dif-
ferent exposures as sources of data. lew excavalions werd made Ifrom
time to time and old exposures were covered over. This sxplains to 2
certain degree the disagreesent in the different reporis concerning the
sbtructure, Al the localities where exposures were avallabls for obser-

vetion, the differsnt repc

Hashburne (191h, p. 1-108) in 1913 was the first to measure the strata
at this locality. By plotting sirikes and dips taken Irom the sirata on
the north side only of the central hill he oblained southwest dips west
of 35th Street and southeast dips east of this line. This led bi=m to
conclude that the axis of an anticline lsy in the viecinity of 35%h
Sireet srd that it vlunged southward., On this basls, he suggested
that if in spite of &ll negative indications anyone wished to drill for
il in the ares, this supposed 35th Street anticlinal axis would be the
ioicel looabion.

In 1520-1921, Howe (1922 made a more detailed study of this siruc-
turs including not only Wasbburne'z area but alse the ones south of the

hill and south of Toungs EBay. Yore exposures were available lor him

resulting in the ascertsining of more geologic details. Howe concluded

that eontrary to Washburne, the main structure was that of a symeline

whole sxis lay south of the elty, peossibly extending through the south
gide of Smith Point and across the John Day River. He suggested it

wes ginous in sharacter and plunged gently to the northeast. Urom this
standooint, all the strabta suposed on the north side of the centrsl hill
gomprised part of the north limb of the syneline. Indicabion of sirue~

ture in the south limb wes derived from six emposurss with north dips on
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the south side of the main hill and in beds exposed along the Lewis and

Clark River road,

The data obtalned in the course of this study substantiate Howe's
conclusions reparding the strueture. In the shale ezposures along the
highway several hundred yards south of the west end of Smith Point the
beds strike H75°E and dip 31 degrees southeast. HNortheast of this loca-
tion at the intersection of lst and Exvhenge Streets the strike has
changed to BLOOW and the dip to 18 degrees southwest. This attltude
gradually changes o the east until at 15th Streelt and Jerome évan&e the
strike is ¥BE°E and the dip 13 degrees south. Conbinuing esstward the
strike changes gradually te northeast-southwest. At 38th Street and
Pranklin Avemue the strike is Who"F and the dip 22 degrees., This ap-
proximate strike and dip continues to the John Day Hiver. These atii-
tudes degeribe the north limb of 2 eurving syneline.

The south limb of the syneline is indicated at Alemeda Avenue and
Henover Street where the strike is H70%% and the dip eight degrees north,
Four miles to the east on the Vavy pipe line road several exposures indi-
cate an average strike of H70%E and a dip of 10 degrees north. These ex~

posures constitute the evidence for the character of the south 1imb of

the synelince.

The erosg gestions on Plates X1 and XII depict praphically the above
data,

A l1neal regional structure consisting prineipally of syncline is in-
dicated by the field evidence., The axis of this syneline lies somewhers
jmmediately south of the erest of the main hill ridpe where 1t follows a

rather sinous course from Samith Point to the vieinity of the mouth of

the John Day River as shown on Plate XXIV,
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SUBHARY

The stratizrephic section of the Astoris formation at the iLype local-
ity is composed from the bLase upward of lower shale, lower sandstone, épg@r
ghale, snd upper sandstons.

¥nowledze of the lower shele sust be inferred from reports of sarlisr
investigebors as this bed is now entirely concsaled. BSince these reports do
not agree s te the age of this shale, it iz not possible to determine if
this belongs to the dstoria formation. It may be of upper Uligocene age.

The lower sandstone is ths lowest exzposad member of the Astorie forma-
tion. It has 2 minimum thickness of 110 fest znd is composed of alternating

thin layers of sandstone and shale. It contsins in its fauns Henithyris

astoriansg Dall, Palliolum {ﬁ%}%ﬁtayggﬁ%ﬁ) peckhani (Gabb), Pscten (Patino-

pecten) propstulus (Conrad), and pruclerkis oregonensis {Conrad).

The upper shale overlies the lower sandstone. It iz composed of
srenacecus and argillacecus shale and conbalng cencrections, greensand beds,
and cherty nodules. In the western part of the aves it has & minimum thick-
ness of 1,100 feat and in the sasbern part a minimun of 1,00 feet. Its

fauna includes Thraela trapegoldea Conrad, Hareis sngustiirons {Cionrad)

F

Yenercardla subbents (Conrad), Pecten (Patinopecten) propatulus (Conrad),

Paliiclun {%&igg%@mae%&a} peekhpni (Gebb), end Hemithyrls astorisna Dall.

It sleo contalng fossil lesves.

The fauns of the Astoris formalion st the type locallity are in close
sgresment with the fauna of the ifsterls lormstlon in other parts of Rashing~
ton and Oregon. Approximstely fifty per cent of the fauna at Astorisz are also
found in the Tembler formation of Califernia.

The upper aaﬁé%ﬁ@a@ overlies the upper shale. It is composed of coarse

grained micscecus sandsbone and conbaing fragments of shale but ne fossils.




Ite thickness is undebermined. 4 possibility exisbts thet 1%t was formed
fros surface oubpourings of sand dikes.

Bany sandaetone dikes transest the lower sandstones and the shsle bul
do net transect the upper sandstons. Ividence strongly indicates an origin
of injsction from underlying water-charged sand beds. Fleld relationships
place the dikes 3z post lower sandstone and upper shale time, contemporan-
eoug or pre-upper mandstone time, and prebasalt time.

Basalt dikes invade 211 sedinmentary strata in the area and csuse con-
siderable deformstion. The basalt is composed of bytownite -labradorite
plagloclase, augite, and glass.

The strata of this area form an sast-west trending syncline, the axis

of which is along or near the erest of the cenbral ridge.
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