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Report by N. 8. Wagner
Examined-April 7-8, 1943

Ms - Sodiwm Kitrate Deposit, Central Malheur County .

Lanagga: Held by Fnrut mu, under Bodtum Pemit !o. 031593, issued
February 14, 1941, with sub-lesse psnding to W. M. Bchmeykal
and !. L. &uckmatm of Boige, Idaho.

Location: In hh; umyea of Gx‘ookad Oreek and the Quyhoc River, which is
Si‘bﬁlﬁd in sec. 4"8’ Te 31 Ba’ R. Ll KQ' ®. K;, or about 5 :
miles mrth of Roma.

Introduction:
Bodium Ritrate ie one of a group of very soluble gompounds,
and because of this solubility, it occours as a natural mineral
deposit only under very speclial conditions whers it is pro-
tected fyrom moisture. Thus, most nitrate is found as incrusta-
tions, lining, or even filling, small cavitiss, or in caves,
or in similar shaltersd crevices in arid regioms. 8uch de-
posits are naturally very limited in axtent. 8izable deposits
are soarce the world over, the most outstanding one being the
Caliche deposits in Chile, and "These extraordinary accusula-
tions~~—are the result of the unusual climate at the place
where they are found." (H. 8. Gale-p.6, U, 8. G. 8, Bulletin
838, Nitrate dtponlu of tho United Shtn, by Mensfield and
Boardmean. -

Hibra.ta dapoaiu are kmowm to oceur in the nni-.arid regiona
of eastern Malheur County end adjacent sections of idaho
where they have been described by G. R. Mansfield (U. 8. G. 8.
Bulletin 620-B) as being restricted to the particularly
shaltered sesotion of caves and small cavities in rhyolite.

It has lately been the objact of attention in central Malheur
County where 4 occurs along with associated salts, concentra-
tions of which appesar conspicucusly on the canyon walls and
on the plateau adjacent to the canyon in such & mamner as to
suggest the possibility of an appreciable tommage of low grade
Hitrats. 8ince this view was widely held, the property was
exanined and osnrefully sampled by the State Departaent of
Geology and Mineral Industriss. The details and conclusions
of which examination follow. : v ~ ‘




Physlography &

Genersl Geology: The arca, in gsneral, is situated in semi~desert country,

has but light precipitation, and is devoid of vegetation
other than sagebrush, exacspt for poplars situated around
the water holes or planted in 1rrigat¢d barnyards. ’

'Tho ceuatry approaching Crooked Creek from Rome is a wide
‘valley about 3500 feet above sea level and studded with
mesus composed essentially of flat-lying tuffs and loosely

consolidated sediments. These are capped thh bagalt and

are highly dissected on their flavks.

At the site of the degosit proptr, the country'rock is s
-porphyritic rhyolite. This constitvtes the walls of the

eanyon of Crooked Creek. it first appeers immerging from
under the sediments on the Owyhee River a short distance
upstream from the mouth of Crooked Creek and it rises
gently to approximately 200 feet above river level. It
constitutes the bedrock of the plateau on each side of

' Crooked Creek, only & thin veneer of the sedimanta remain-
- ing unaroded in isclated patches.

Across thn Owyhsc the section is complete, the overlying
sediments snd basalt remaining intact. From this section,
and the manner in which the rhyolite rises gently from
the river level to this altitude, it appears that the
rhyolite is a pre-existing flow with the sedmmonts lying
unconformably on top of it.

Since the nitnxte deposits occur in this rhyolits, further
description of it ig in order. For the most part it is a
nagsive, dense, felsitic rock, weathering red, and exhibit-

ing the usual banding-well developed in some local areus

and porphyritic textures and others. In addition thers are

. areas in which small cavities are abundant, and particularly

significant, large areas of highly porous tuffaceous material.
The whole flow is traversed by a series of joints which in
places are 8o close together as to afford easy weathering
and produce a poorly developed buttress and recess effect

- where they sirike across the canyon. A few brecciated shears
were noted. . SR
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The Structumal features Just aescribed control the occurrence
of nitrate. Sodium Nitrate, in & fairly pure state, is to be
found in specimen quantities lining cavities and as incrusta-

 tions in protected places on the walls of the canyon, &nd dis-

tributed throughout the upper reaches of the talng glopes in




similarly sheltered spots. It also is found, as shown by
analysis, with associated salte which not infrequently appear
in scattered, but conapicuous econcentirations both on the can-
yon walls and on the plateau adjacent to the canyon. These
concentrations of associated saltis occur primarily in the highly
porous tuffaceous facies of the rhyolite, or in the major frac-
ture zones. Since these structures penetrate the rock to -a
considerable depth, these salt concentrations can often be
traced in the third dimension back om the surface of the pla-
teau in addition to being seen on the canyon walls. In fact,
one igland of the muterial was found on the northern flank of
the plateau 1,000 feet from the canydn. It is these bodies

of . 01a 8 ma jor
;' 2 Ptn cz*:'i“;ﬂ? ﬁogigom opoaitp the state,
appraciable tonnages of nitrate might be found here honeyconbed
throughout the rhyolite uass. :

Evcn though these eoncontraticnsfof-aaltu contain relatively
snall tonnages individually, were widely and erratically
digpersed through the lavae, and totally lacking in some areas
where well developed fracturing and porosity favored deposition,
so that it appeared most unlikely that many more extensive occur-
rences than those already visible would exist, the most direct
method of evaluating the situation lay in detailed examination

of a few of the most promising showings which have reportedly
yielded encouraging nitrate samples.

No attempt will be made to discuss each such deposit inves-
tigated as the procedurs employed and the results obtained om-

all of them were the same. Briefly, samples of the most likely
nitrate-bearing muterial were teken to confirm the presence of
nitrate. Then, sizable pieceds of the salts were dug from depth
(both back in from the canyon face, and down from the plateau
surface) where they could be counted on as being fres froa any
possible surface iperudtation of nitrate. These were further
cobbed down Bo that the final sample conpisted of entirely fresh
material from the center of each plece.,

These gamples were all subjected tu the Brown Ring Nitraute test.*
Without exception, all samples of ths fresh material showed no

" nitrate content, or &t best, the merest trace. Samples of the

high grade varied; some few giving a strong nitrate reacticn,
others, of selected incrustation, showing from a trace to 2-3
percent nltrate content., No sample from the material outercopping
on the surface on the plateau gave as much a8 & trace of nitrate.
All samples, which showed any nitrate econtent, came from exposures
on the canyon face, and here ONLY IN ISOLATED 4MD PROTECTED 8rOTS,
mogt sampleg of the "run of the mill® natari&l there, testing nil
t00.



From these facts it follows that the nitrate found in these
concentrations of allied salte exists there on the same basgia

a8 1t does elsewhere in the canyon-——in other words, in specimen
quantities, preserved only by virtue of the protection from the
elenents afforded there by cavitiea, crevices, and overhanging
ledges of other muterial; and that these occurrences are entirely
superficial; and that the nitrate does not occur disseminated
throughout the bulk of the deposit of other salts.

Chemical and petrographical analyses have been made by the State
" Department of Geology a&nd by competent commercial analysts. On
representative samples of the materlal which constitutes the
‘bulk of theee concentrations, they agree in finding no sodium
or potassium nitrate. Mr. Lowry, of the State Department of Geology,
reports that evaporation of the solute shows thenardite (Nay50,)
to be the predominant salt, and that the insoluble portion is
¢ ‘largely partly kaolinised feldspar. In faect, in the field it
- appeared as. {f mueh of the substance of these deposits was in
reality altered rock made conspicuous by relatively minor amounte
- of the white salt, and in &ll probability, samples dug from even
© greater depths than those obtuined during this survey, would
reveal the sores or thene bodica to be. aaaentiully such material.

In conclusion, it nay be said that the occurrenue‘ of pitrate
--here in no wise differs from that deseribed in other parts of
‘the state, being elassified under the heading of typical cave
deposits, cavity fillings, etej that the association with allied
salts which do exist in conspicuous concentrations under certain
favorable conditions, is a natural and logical one, but one in
which the nitrate oecurs only in protected spots on the same basis
as heretofore mentioned; that these allled salts in all probabllity
are but surfsce. phenomensa themselves with the cores of the apparent
bodies being im reality locally altered rhyolite; and that even
. 4f they were dominantly sults which did average as much as 10-15
" percent nitrate (which they don't) their individual tonnage is so
-small, and their occurrence so widely separated &nd situated in such
. hazardous places throughout the camyon, that mining- of them would
. be wholly impraetical.

# The Brown Ring tast-givon»in the fiela~ia quite sensitive, showing the presence
of nitrate in very pmall amounts: It is & qualitative test only, slthough exper-
lence has shown that crude guantitative observutions cah be made. Thus, a reaction
vio.ent enough 1o beil, sometimes giving off brown fumes, carries & minimum of 3
percent nitraute. A reaction producing a distinct but pale ring, reflecte but a
fraction of & percent, FHeactiong lying between these extremes reflect a nitrate
content of from 1-3 percent accordingly. (U. &. G. S, Bull. 838, Nitrate deposits
of the U. S., p. 11).

The method used in most of these tests in the field consisted of boiling approx-
imately equal volumes of pulveriged sample in concentrated sulfuric acid--cooling—
then adding a few cubic centimeters of saturated ferrous sulphate solution. The
brown ring developed immediately at the contact of the two liquids.

Respectfully submitted,

R. 8. ¥agner
Field Geologist
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Looking up Crooked Creek (west) from botton orf
canyon and showing one particularly conspicucus
deposit on canyon wall (white spot to right of
eenter of pleture), Notice the suzell tributery
eanyon enterinz the main eanyon ai this point,
4 well developed fracture zone starts into the
plateau here and & sizeable area ¢f altered
rhyclite axl selt deposit occurs back in the
‘recess and on ithe plateau surface (nsither seen
in this piecture).

Close up of sbove from platezu showing part of
deposit and & suggestion of the bezimnin:; of the
recess,

Another view of mpre of same s:o¥ing upper reaches

ogcurence was not accessible, but it appeared re-
presentative of similar ones in finely porous,

tufaceous-looking spots in tre rhyolite. rrcbably
nitrete can be frund in the little deposit under
the overkanzin; rock «t ke left o tie picture.

of Crooked Creek Cenyon in distence. This particuler
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i ‘H’ll!’ dowmn Grookad Creek {(east) snowing canyon
}, 1n wnven oot WIrete occurs,-HNL especlally,
;- theThyclite ehdd tiie: uneroded wsedimknts and
baskls acrod¥s W WWyhee ivers The rnyolite
4Arops N’ elevablon gently voaLe. Bouth and -
: g8 B seen’ Gl gnppeurang beneath the. spdiments
‘& t%w’iuhdaﬁﬁ'?iut*uﬁﬂvne canyon. ofthe Owyhee
‘Rt ~€~3ust OfT TS pactum 708 :me ne;ntq, -
ThHyCLAL M ArE BLLY OR0 0 wmalIs o sna g
;I:is»txs&u sl op Tralplaton 8
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View down Crocked Creek (east)., The cezumers
was loeeted in thne center of & strong group
of fractures anc the picture wes isken acrce
e Swing in the canycn and along the strike of
fractures s8hLowing Low TLe creek weaves back
across toe fracrture zone and tle crude butirecc
and recess efrect produced because ol t.e Tr.ooo
1W0 Typicsl concenvratiocns cof gelts airpersr i
tae center ¢f the picture=-ocne on Loe Crest
tne largest buttress and one iall wey down
L oai08% suta oemirences care found in the reces,ses,
e mnd woBnsitusted nesr the rim of too canyvoi,
wvgxuend back onto ine plsveau vatn the froztice
Z0NE,
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Close-up ¢f & deposit occuring in a8 saail

= - fracture Z0ne, SuOV1Ns LoV Sade depusits scle-
tizes exist on the face of tne canyon where iie:
are exposed to tune elements,

PR

e Armtm:r View or & si.adlar. Qenosn: on tus scut.
-plateau of TLe canyon and looklmg up JTovked
4o, BT@Sk {west)s . . oot Coa e
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Feb-, 54
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"SeKe Atkinson
i

JeKe Agkinson

702 Woodlark Building
Portland, Oregon

e JURN HSRUAN LABORARGKY
771 Sam Julian Street
los Angeles, Calilornia

Gertificate of SPECTIOGUAFHIC GUALITATIVAE ANALYGIG

lade for Adelusun Byothers = iete  februexy 10Lh, 1945s

silicone 10,0%
130 D won 10407
Al wnd nee- 1040%
S0d1 vitte 1.0 t0 10.,0%
Potassi o 1.0 to 10.,0%

. Caleiumeme: 100
daznesiune- 0.1 %0 1.0%
HBnganesae= Oelf
Zireoniune e .15
COPPE e 00180 V1

e _ o

leade= v %’ 1 to 0,015

Tanadl ulwes 0,001 to 0,018

1 cke Le— 0,001 0 0.005%

Strontiuiee 0.001 to 0,01%

b § 0.001%

G811 wae ) 040015

liolybden 04001%

Cobal = 00015

Bayi 0.0015%

#lver K‘% we  0,0001 to 00,0008
John Hamman
Chemist

Vertificate of Assay UBSMICAL ANALYSLS

inde for Adelmann Brode ate Spri) 12, 1945

Jodium Hitrate Hone
rotnsaiun Hitrade Hone
Caloium Chloxridge- T
Valetum Compounds (Totel Caljmewe 0464
Barium Compounds U015
Lnnesd ulie : 0.10%
Vanad e 040015
Iodd ne=mw Hone
$_ZFuid
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i ; . lnited States
DEEA HPWINT OF THE INTERIOR
Bureau of idnecs

Jestern ieglon : Salt lake City, Utah
April 6, 1043

Mre 5S¢ Ke Atkima’
mi”’ ld.leC

Dear Hre 4tkinson:

Bxamin tion of your sample indlceates tlmt it is & pertially
disintegrated rhyolite, ualitative tests made on tids sample
confim the presence of nitrates but the amunt present appears
to be relatively samll, it is quite pomsible that tle nitrate
content of tids type of ook may vary considerably as is the onse
with similar deposite tlet Lave been observed 1f\Utahe

of nitretes
d ult matter to advise
baly ties of such a deposite

The possibilities of this mten
depend on many faotars and 1t would
you definitely on the commraial
As sugzested by Mr, ZLsmrely o of liarch 30, it would

e iverson for investigation

be advisable to arrange wi »
of the deposit to de x idle extent end nitrogen

contents
@ ; Very truly yours,

4y Be Hoad,
9 Kioroscopist,
k. Western ieglone

-

uxtracts from a letter from .alleee D Lovay, sssistent Ceologisi,
State Uepartaent of Usclogy and Mdpexel industries, fpril 19, 1043.

VewssIna0l i8 largely reldsper, partly lawlisnizedse-the sclute
glvas & good 0y m Gl tests DNo Nitrade aguciion shet so ever
eould bo present ir suall ascuat. Also 0o esrhonnte resction to
spank ofy The spectroscope shous bhoth la and Ca. ZAveporetion of
the sclute shows thenariite (WipiC,) 1s tie rredominate salt.”
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