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The area coversd by this exanim tion extende roughly from the Nertherly
boundeyry of Harmey County and spurs of the Blue Mountains to the vioinity of
Diamond and Prenchglen on the South and from e« line through Drewsey, Crane and
Princeton on the Bast, to a line thru Suntex, Yagontire, ete,, on the Vest and
lles within the Yortherly half of the County.

The oentral part of this area forms a great basin, osonfined within mountain
ridges, and cantaining some prominent buttes and esoarpments generally capped by
lava flows, and is also marked at several peint by nluniu wnb; or plugs and by
some extrusive dykes, o

The southern end ¢ £ the ares is sovered by linlheur and Harney lakes vhich
formerly ocsoupled mos®: of the tasin but are now nearly dried up through deficient
raiss and smowfall for several vears, thelr combined water sur face is sbaut
80,000 acres, they are very shallow at present.

These lskes and the basin formerly drained through lislheur gap, and the
¥arrow: and Crane Creelk, but these outlets gradually silted up and are now closed
on the surface though it zeems probahle that considerable flow axists through
underground chmnels following the originml outlets whenever the lakes receive
larger supplies from drainage run-off of the vallay.

TOPOGRAPHY, eto.

The eentral part of the bmsin is an arem of very low relief shoving a slight
ridge with = Horthwesterly, Southeasterly strike generally parallel to the en-
sireling foothills - which appears as the spex of an eroded antiolim 1l fold, or
dome strusture.

The surrounding high ridges, mesas, eto., have been covered and preserved
from much erosion by lave flows of recent geologieal sge,

Frominent mesa-like ¢liffs or escarpmerts are in evidende at ¥Wright's
Paint, Tog Mountain, the Narrows and near Crane. The dmsin walls are generally
ridges, pmrtly covered by lava flowz and intersected by dykes, sto,, which on
the east and southeast are broken .and faulted considersbls to the Test are little
disturbed since thelr uplifting during and after the formation of the Casounde
Mountain range. To the Forth the su face ridges are frequently faulted and atb
some polnts are titled by recent volcanic sotion, and show later flows of Igneous
material,

OZNRAT, BEOONOMIC PRATURES.

The valley is intersected by North-South highways now well improved and by
e nearly completed East~Test highway reach Burnes and Crane. Rellway cormunication

-1-




from Zastward reaches Burns by the Union Pacific Railroad and e lumbering railroad
extends from the mills at Burna to Timber areas in the Blue livunbteins.

The valley formerly supported a grain farming community of importence as well
as extensive livesto &k enterprises but many dry seasons brought abaut abandonment
of grain raising to a grea} extent and livestook operations rve dwindled consider-
‘bly. : ’ ' ) .

Burns, the County seat, is a aity of possibly 3,000 people and supports some
good stores, it is the mpply and market point of most of the vallgr. A large
Jumber mill plant has been built and plased in operation adjoining the county
town, but it i s not part of the aorporation.

The area 1s enslly snecessible and with a few seamns of good snow end rainfall
should bsoome more populous and prosperous. Housi g fasllities are plentl ful and
living oonditions favorable. _

HISTORICAL GEOLOGY, ete,

This general area was originally raised from the bed of the ogean in the
early part of the Tertiary age oconsisted of & thlisck series of marine sedinents,
These formtions are smibsequently oovered by volcaniec muds, and lave flows were
cut in places by eruptive dykes.

About this time the o cean was shut out of the territory by the uplifting of
the Cascades and associated mountain ridges, but extensive salt water lakes re-
mained over a large area, These lakes were later partly filled by material eroded
from the surrounding mountain uplifts, forming the series of merine, bLrackish and fresh
water sediments successively as the salt »ater evaporated emd was replaged by fresh
water fxa stream flows,

Toward the oclose of the Tertiary age further earth movewats caused folding of
the sadiments to =ome béxtent and faults or fractures resulted Last and South of *this
Basin, At this time a ridge was raised running Northwest Southeast orossing the
Central part o f what { & known as Saddle Butte. This ridge was not of & continuous
height but had two or more crests-and "nosed down" at its Northerly aml Southerly
ends,

The Northerly end was fraetured aml broken by a voleanie eruption, the rin
of this orater shows at a high point South of "Willow Creek Flat", which osoupies
the 01d orater floor and 18 cut by small dyke-like fumaroles.

The remains of this emter rim is now coversd by leva, scoris, cinders, etc.,
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and show st considerabls burned shales, altered and fluxed sands, etc., brought
dawxx from below by eruption.

Gxtrusive material from this orater was plentiful and the ashes and mud
wore ocovered to a pgreat extent by the lava flows which followed., This lave was
basie, carrying a eonsiderable percentage of lime and magnesia, ets. Dog loun-
tain and ®right's Point are oapped by this flow, in addition to areas Test, Last
apd North of the main vent. Come small gas vemnts or blowouts al so scoompanied
this sonvulsion anl are mow marked by oinder deposits snd altered materiel one
such vent is Northwest of Burns about twomiles. Saddle Butte to the Southward
is regarded as a Laccolith or neck, ejected through a fissure during this eruptive
activity. Other plug vents, eto,, are in evidence surrounding the walley. This
eruption is considered to have ocourred in the Fleistooene period at the beginning
of the Quaternaryage. The valley floor from Seddle Butte to Burns aml between
Dog Mountain end the ridges eastward near Crame exhibits no dykes, plugs, faults,
etc., and appears slosed in and unbitken.

~ This uplift has been subjected to erosion and its crest hue furnished
material to £111 up the flenks untll the ground surface & s now nearly level.

The v isible rocks in the area comprise a wide variety of igneous and sedi~
mentary formations running from the Cretaceous period of Liesozoisc Time through
the Socene Cligocene, Kiocene and Pliocene periods of Tertiary age and into the
Fleistocene and recent periods of the Quaternary ags.

STRATIGRATHY,

Mesasurements of succeseive series in this area and close classification by
vertiocal section is not et present fessible due to snow coveri ng mountain expo-
sures and uplift,

At one point on Silvies River some 20 miles North of Burns a tilted section
of Creteceous limestone, sandstone and heale showed a thiokness of some 1200 feet and
contained an abundsnce of Cretaceous fossils (Hxogra, Costa, Gryphes, Inocerami,
Ammonidee, Seaphites and Pdemmites).

The Strawberry Renge, e spur of the Blus Mounteins upliﬂcs a thildk seotlon
of the r’rotacoous series but snow prevented close examirm tion ¢ r measurement thereof,

The Tertiary rocks of the area are largely re-deposited sands, tuffs, eto.,
partly marine, and part Lacustrine. Diatomaceous shalesand earths are ridespread
regionsl deposits originally covering the whole aree and gtill remaining in the rim
rocks of the Rasin,

NMany old beamches are in evidence some sppearing to be Marine and others
Lacustrine and meny terraces are shown in the surrounding hills,




STRUCTURE, eto,

The above desoribed ridge running through this basin from Northrest to
Southeast wes originally a long anticline cerrying tw domes, the Northerly one
subsequently was fraotured by voleanic sction and one side of its rim nearly des-
troyed, the remaining rim and flanks were preserved by lava flows. The Southerly
dome was not covered by these lava flows, and it s comparatively soft surface has
heen eroded away through a long period dbut its hase remmins, appears unbroken and
is regarded as a closed dome structure,

In exanining the area a Tertlary sanistone was ob served at various points:

East and west showinga N.7,5.E. strike and a low dip away from this ridge. These
exposures appear eround the valley rims but are not sufficiently cdntinous to form
a reliable key bed. A similar sandstone considered to be the same is formsd under
a ocongiderable area in Townships 23 and 24, Ranges 31, 32 aml was used as a key bed
in this examination, pits or holes being sunk at many points into this sam stone,
exposures were elso found in slough, ditch and stream beds. Correlation of these
exposures, distance and surface and elevation of the sur face prove the presence of
this domed ridge and present ancindex of its form, position and direstion whieh is
roughly cutlined in the acoompanyin; sketech map.

— The dome 1s several miles in width, apexes along a defined N/ .54k . line and
within one mile of the apex dips Westerly and Basterly at a moderately steep angle.
Its length 18 in excess of ten miles.

The Tertiary formations come near the surface and are underlaid by Cretaceous
fortations. Some lava sheets of thin ssction are interbedded in the Tertiary rock
sediments but that these altered the underlying formetions to any materinl extent is
not believed, as surrouniing mountains show only thin flows of lava in this area,

ESEPAGES AND DEVELOFPMENT T QRE,

A large number of wells have bsen dug or drilled for water in the valley.
The Hines Luzber Company well, drilled to a depth of about 400 feet at the N.W,
oend of the valley was mainly in sandstone and shale. It is reported to have
encountered some gas and oil seepage which was oased off,

The Clemmens well in Section 10, Township 23 S. kange I BHast, 410 feet
deep was drilled mainly in sand stone and shale. It gives a flow of arteslian
water with no gas, oil or salt, and 1s mentioned because of formaetion drilled.

Several shallow welle drilled on Hanely's Ranch, and on the Pecifioc Live=
stock lands showed o0il and gas and were filled up. Three or four shallow
wells on the Fay place in Section 6, Tovnmship 24 5. Range 32 East, show some gas
and oil colors, these were drilled for water,
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The Catterson well in Section 30, Tomship 24 S., Range 32} East, ran irto
gers and was drilled thwough into the weter st 140 feet depth. The water raised
to about 30 feet from the surface but was rather saline, ete. Gas now comes up through
100 feet of water and earth in the hole.

The Johnson well in Section 8, Township 25 S., Rdnge 32 East, is 268 feet deep,
it is cased, and ha s a hand pump installed in the house. Vhen pumped this well
produced gas in quantity which burned as long es pumping continued. {light oil
seepago was Observed in this water when pumped for a few minutes,

A well sunk on the Culp placs to a depth of 410 feet was dlamond drllled,
(a8 reported plentiful and some 01l ceepages. The core shown indicated very sharp
bedding angle, indicating thet the loocation was on the exbreme flank of the anti-
cline or pear the end of the nose,.

The Leake well drilled in tection 28, Township 25 S., Range 32 East, was
drilled to 307 feat and struck a heavy flow of gas, reports are, that this gas
burned for months but the hole was plugged apd filled by leake who feared he could
not ge his howme shbead papers. The place is now vacant,

The Howell well drilled to 1468 feet depth in fection 15, Township 26 S., Range
32 Bast, got gas and oll soepazes but was ruined by mechaniocal troubles and finally
abendoned. The owner died recently. (Gas shows in water flawing from this hole.

™glls at and near Tawen statior show gas and oil léepa,gea.

The Dave- wells in Seotion 10, Township 26 5., Range 31 East,
show gas and light o1l seepage. The gas was ignited when visited.

Baker's well in Section 27, Townchip 26 5., Range 31 East, iz stated to
show 01l and gas.

The Red "S" well in Seotion 16, Township 25, 5. Range 32 iast, was drilled
for oil last year and carrlad to a depth of about 1,000 feet. Tt ig reported
that gas was found and some oil seepage shown. ligohanioal troubles caused aband-
onment of this hole, it was oonsidered to bhe off of the structure.

The Dog liountain well in Section 17, Township 26 S. Range 31 dast, obtained
water and some gasg and s numbsr of gimilar wella have been sunk snl abandonmed in
the territory.

The water of t"ese wells is frequently saline, and the central pert of this
structure shows coneiderable salt on the surface. ‘

Several of the wells eppear to produce a wet hydrocarbon gas. Others show
drv gesses of similar character,

The gas wells are nearlv all off strusture and have produced from recent al-
lurial fills which have trapped gas and fluid esoaping from very small fisgsures
ba].w' "



These shovings are not sttributable to other than petroliferous shales, sands,
eto., existing below the surface of this area,

CONCLUSION,

The faoct that the immediate surface of this basin ismade up of sands and
tuffaceous sedimentary deposits, lava flows and alluvium does not inlieate the
absence below these formations of oil in guantity, the reverse is proved in
Yexico, Texas exd elsewhere; lMetamorvhism from lava flows doas not penetrate very
deeply.

The basin sarries a thick, or deep series of sedimentary rocks, largély
Cretaceous and Tertiary, the first entirely marine, and the last remed partly
marine ard partly lacustrine, : ‘

These rocks are mong the greatest sources of 0il on the Paclfic Slope and
elsevhere. The organie remains found in the course of this imvestigation are of
sufficient extent to furnish materials for producing oil in quamtity in the sedi-
mentary rook geries existing here, ’

The texture of samdg, limertones end sheles in *his territory oannot now be

determined clocely, but it is not doubted that suiteble poroslity exists in cere
tain strata to eatch and retain oil,

FI ML ELCOMUENDATIONS .

The genersl area i s very interesting from a geologileal standpoint. The faot
that i * contairs this large spparently perfect dome struoture gives promise of great
economic value through oll development.

A1l conditions are present to fully warramt the expenditure for drilling a
test well on or near the strustural high point as mapped and I would recommend thet
thie should be done.

- Very truly,
(signed) L. ¥, C, ¥ord

Dated at Portland, Oregon,
Dece ber 2, 1930



GEOLOGY OF HARNKY OUNRTY

P‘indin@ of Charles V., Stone

"An inspection of the Harney County oil strusture near Burns, Oregon, has convinced
me we have something really worth vhile and worthy of real effort. I will give some

of my views on form tions and the theory upon whioch I base my opinion as %o the
merits of the country."

"The age of the formtions 1sabout as follows: The upper ard lower Cretaceous,
Jurassic, Permain, Pennsylvanian, Mississippian and Cambrisn are all within reach
of the drill. 1In those ages there are several changes all belonging to the same
age in which they occur., On the contact of these various changes oll and gas
will no doubt be found 1f folding and other condit fons are favora le which they
sppear to be." :

"The apparent formtions within the various ages are apmroximtely as follows: The
surface 1 8 upper Cretacecus in the Nicbrara formmtion to the depth of 1400 to 1600
feet where 1t should contact with the Frontier, The Frontier should contact with
the Mowry at 650 feet deeper. The Nowry is ahout 350 feet thick and the Thermopolis
90 feet which takes us to the end of the Upper Cretaceous at which point the Dakota
sand ghould occur with good chances for produgtion. This, then, should be from
2,600 to 2,700 feet deep and at this point the Lower Cretsoeous should begin with
the Dakota sanis 40 to 60 feet thiock (and remembsr tmt five feet of this sand is
sufficient for sommeroial production if properly saturated). This is followed by
100 fest of Fuston and BO feet of lakota at the bottom of the Lower Cretaceous.”

"The lakota is almost sure to produce Oil and Gas if folding is favorable.”

"2t the bottom of the Lakotm the Jurassic age begins with the Morrison shout 260 feet
thick send the Sundance following about 6800 feet thidc at whidh point the Permain

~and Pennsylvanian begin, TFollowing this sbout 1,200 feet of Chugwater, 850 feet

of Embar and 450 feet of Tensleep st the bottom of which the Migsissipplan begins and
is 360 feet thick which consists of limestons."”

“The formations above the Misslssippian all conslst of ghales and samdstones with
small quantities of l1inestone and there are produw tion possibilities on the ocontaot
of nearly all of then if proper folding oocurs which the asurface indicates to be a
faot." '

"The formations in thi s field are of the game character a s those of ™yoming fields
upon vhich the atove data 4s based. Further, it ig significant that the se form-
tions produce a high grede of paraffine tase oil”.

"At various points vhere excavations or cuts have been rade o1l sand s may be seen
very close to the surface, proving the formtion to be 0il bearing. Fossile ex-
posed on the hills s ore the fold prove the various ages of formtion."

"Considerable quantities of gas continually coming up with the water as it 1s

pumped f rom numerous water wells within a very definite area, and the very clear
globules of oil on top of this water when left standing, certainly prove the presence
of oil structure.”

"Further, there iz nothing to indiocate that the structure he s been broken up, while
on the contrary there are meny indications of the existence of & very large field."
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