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FOREWORD

Sodiums salts are basio rav materials in Ameriocan industry.
Inorease in industrial activity, especially in the ohemioal field,
means inoreased demand for these salts, Por example, large quanti-
ties of sodium carbonate are required in making aluminum, glass,
pulp and paper, soap, caustio and bicarbonate, textiles, and water
softeners, to give a partial list. The inoreased demand for sodiums
carbonate in these industries is reflected in the interest being
shown in possible new souroes of the natural salts,

Laok of railroad transportation facilities has deen a pri-
mary obstaole in development of Oregon's deposits of sodium salts in
Lake County, but with the present need for production in the North-
west, and the inoreased effiociency of trucking, this obstacle becomes
less formidable.

As time and personnel allowed, the Department has carried on
an investigation of sodium salts in Lake County. Dr. Ira S. Allison,
professor of geology at Oregon State College, who cooperated in the
work and 1s the senior author of the report, has been studying oertain
features of the geology of south ocentral Oregon over a period of years.
His experience has been valuable to the Department in this study.

The acoompanying report is designed to supply factual infor-
mation on the ococurrences. The need for such a report is shown by the
large number of inquiries oconcerning possible souroes of sodium salts
received by the Department, espeocially during the past two years.

P. W. Libbey
Director
January 28, 1947
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INTRODUCTION

Summer, Abert, and Alkali lakes are alkaline lakes which occupy fault-block depreesions
in the high lava plains of south central Oregon (Plate 1). The geology of the region has
been desoribed* by Ruesesll (188Y4), Waring (1908), Smith (1926), and others. <Theee alkaline
lakes are successore, but perhaps not direct desoendants, of muoh larger, deeper lakes of
late Pleistooene tiae (Allison, 1945; Meinzer, 1922; Rueeell, 1884; Waring, 1908). Perohed
beaches, wave-out oliffs, terraces, and other ehors featurss stand as muoh as 250 to 350 feet
above the present shores.

The possible utilization of the alkalies of these lakss has been oonsidered ssveral
times (Gale, 1916; Phalen, 1919)., The Pearson Engineering Corporation of London explored
Alkali Leke just before World War I but did not begin produotion. The Amerioan Soda Produots
Company, San Franoisoo, obtained a patent on 5320 acree of the Alkali Lake playa in 1918 and
still holds title, The other lakee are on publio land, the legal status of whioh is unoertal
as both the State and the United States olain title. 4 emall but unknown tonnage hae been
hauled out by truck from Alkali Lake from time to time and marketed for washing soda. A plan
designed for solar evaporation of wvater puaped out of Summer Lake was establiehed at the sout
end of Suamer lLake in 1916, but the venture vas not sucoeesful. So far as known no attempt
has been made o produce aalts frem Abert Lake, altheugh Van Winkle {1914) reported that
preparations for recovering salt, sods, and borax were in progress in 1912,

Reneved intereet in alknlies and produotion of chlorine in the Paoifio Northweet
reoently prompted the Oregon Department of Geology and Mineral Industries to make further
etudies. A brief sconomio reviev wae made by Stafford (1939)¢. The present paper 1e based
upon field work done mainly in Auguet and September 1944, Several nev analyess are reported
herein.

SUMMER LAKE
Ceneral Relatione

Summer Lake oovers an area of about 70 squars miles at high water stages but ehrinke
to about half that size during dry seasons. The lake has no outlet, so ite eize and depth
ohange froa year to year and from soason to season aocoording to ohanges in balance between
inflowv and evaporation. Its elevation in September 1944 was 41U6 feet. Its average depth
1s lsss than 10 feet and most of the lake bed is nearly flat. At lov water stages a salt-
enorusted, sun-cracked playa extends over tene of square miles just outeide the lake proper,

Composition of Summer Lake Waters

Analyses of water from Sumzmer Lake (Table 1) show that the waters are solutions mainly
of eodium carbonate, sodium bicarbonate, and sodium ohloride, with minor quantities of eule
phate, potash, and eilica. The absence of calofum and magneeium is normal (Clarke, 1924,

p. 160, 180), The total salinity found in September 1944 (2,89 percent by weight) was
nearly double that in Pebruary 1912, but was etill low in ocomparison with 7 to 21 percent
in Owens Laks {Clarke, 1924, p. 162) or about 33 percent in Searlss Lake (Gale, 1919, p.171)
in California.

The moderate salinity of certain lakes in the Great Basin led Cilbert (1882, 1890),
Russsll (1885), and Van Winkle {1914, p. 118) to suggeet that theee lakes formerly had
dried up sompletely and depoeited their previous loads of soluble ealte. On the basie of
the volume and composition of the influent waters and the assumed rate of evaporation in
relation to the concentration and area of the preeent lake waters, Van Winkle (1914, p. 123)
calculated that Summer and Abert lakes have been accumulating soluble salts again for a
period of about 4,000 years.

*References are at the end of the papar,
o~



Table 1.
Anrlyses of Summer Lake Waters
(grams per kilograa)

1 2 3 L
Na,CO03 23."&2/ 110.67b 8.01 12,43
NaHCO4 6.77'/ 3.812/ 5.ojy
NeCl 9.27 8.33 4.58 §.64
Ne, S0, 2.15 1.82 1.03 1.69
Kcl 1.38 1.07 .51 .685/
IO; n.d. n.d, traoe n.d.
s10, .27 .29 .10 «23
Ca, Mg, Po traoce n.d.
Al .02 n.d.
:::::dd::;idl 3-55 32.95 18.06 28.%0

&/ Total oarbonates as Na,C0,4
b/ By differencs
o/ X,S0, instead of KCl

Analyses 1, 2, and 3 recalculated from analyses published by Walton Van Winkle, U.S.
Geol. Survey Water-Supply Paper 363, p. 119-120.

1. October 2, 1901, by Stillwell and Gladding.

2. 1902, by E. ®. Dumdble for Southern Peoifio Company.

3. Colleoted in Pebruary 1912 by W. 0. Haraen; analysis by ¥. Van ¥Winkle.

4, Colleoted in September 1944; analysis by L. L. Hoagland, Oregon Dept. Geology
and Hin. Ind.

Ne buried mass of depesited salts, eithor as a thick a0lid body er as thin sheets inter-
stratified with lake muds, has been found in the dbasin, although welle=drillers in searoh of
artesian water have penetrated the lake sediments in places to depths of several hundred feet
(of course, outeide the present margin of Summer Lake). The lack of a mass of salts oom-
mensurate with that to bs expected froa tho evaporation ef former pluvial lakes is probably
the result ef several factors: (1) small sire ef the drainage basin, (2) voleanie country
rooks, (3) semi-arid climate, () youthfulnese of the lake, (5) distribution of soluble salts
througheut the lake auds, (6) depesits poesibly concealed beneath the present lake, and
(7) removal of salts by deflation.

The low salinity of Summer Lake waters hampers their use as a source of soda.

-



Summer Lake Playe

Sampling and results

Both the surfaoce effloreecences and the underlying muds were sampled. Three areas,
each of 25 square feet, were meaeured carcfully and soraped olean of all effloresoent
salts. The material thus taken up wae then weighed and analyzed. The three samples with
their natural moisture weighed 4.72, 4,84, and 7.84 pounds, respeotively, of which the
soluble salts when.reduced to the anhydrous state formed 27, 29, and 41l percent by weight,
Based on the average of theee three samplee, the orusts weigh 4,76 tons per acre, or about
3,000 tons per equare mile, and average about 36 percent anhydroue saits. Most of the
differsnoe between the ylelds stated and 100 percent represents water of orystallization
of natron, trona, mirabilite, or other hydrous minerals. A very saall part ie ineoluble
oatter,

The ohemioal composition of the effloreeocent salts on the playa of Summer Lake 1s
shown in Table 2, The main constituent is sodium carbonats. A theoretical mixture of
about 43 percent natron, 16 peroent trona, 19 percent thermonatrite, and 12 percent of
other minerals would mest the requiremente of the analysis, but other ocombinations are
possible.

The Summer Leke playa muds were sampled by means of 2- and 3-inoh '"Iwan” soll augoers.
Holes totaling 55 feet were bored at four widely spaced points. One hole on thée west side
of the lake was put down first to 12 feet with a 3-inch suger. Then a 1i-inoh bailer,
consisting of a U-foet seotion of galvanized pipe fitted with a ball oheok-velve, was used
to deepen the hole by jounoing the bailer with a rape. Although the mud penetrated was
quite eoft, the hole did not oave or fill from the bottom. Sample intervals renged from
6 inohes near the surfece to 1 er 2 feet at depth., Care was taken to avoid surface con-
tenination. E£aoh time the auger was filled, brought to the surfaoce, and cleaned, a lon-
gitudinal slioce of the outtinge was removed with the aid of a spatula and saved as a sample.
Samples from the bailer neocessarily were fluid muds. Samples were placed immediately in
sorev-top pint Jjers with lebels taped on the covers.

Table 2.
Analysis of Salts from Summer Lake Playe
(1n percentages by weight)

1 2
NaC0, 70.80 35. 54
NalCO, 9.5 5
NaCl 12.12 6.43
Na, SOy 7.83 4.1
K2s°h 1.64 .87
dater of 2/
orystallization i 46.00
Total 101.84 100.00

a/ By difference

1. Compesite of 3 saaplee averaging 54 percent soluble malts (in anhydrous etate),
taken September 1944, Analysis by L. L. Hoagland, State Dept. Ceology and Min. Ind.
2. Same, recaloulated to percentages of original compoasite sample,

«3-



Upon analyeie the eolublo salt content of tho playa mude was found to doorease in
one representative seotion from 7 peroent {roduced to anhydroue etate) in the top 6 inohes,
to 4 perocent in the eecond 6 inohes, 3 peroont in the sooond foot, and to 2 peroent or
less at a depth of 7 foet. All of the auds teeted ocarrieu st leaet 1 perceant eocluble
salts {on anhydrous basis). Such lew oconoentratione seem to eliminate the playa muds
themselves as direot, ocommercial souroces of alkaline salts.

Possgible recovery of efflorescent salts

The possibility of rooovering seluble alkali salts from the surfaoe effloresoeneces
deservos mentien. Sudh a proposal envisions the harveeting ef the efflorescent ealts as
an annual orop with the aid of eome type of esraper, revolving brodm, or suoction apparatus,
or oombination of these, and the purifiocation of the salts at a plant loocated ahowe high-
water level.

The principal faotors bearing on suoh an enterprise are: (1) the seasonal exposure
of ths playa surface, (2) temporary eubmergence and partial solution of the salts ocaueed
by the sbifting of Summer Lake by the wind, (3) low prospeotive yield, perbape 5 tene per
aore, (4) the thin, friable or fluffy ocharaster of the effloresoence, (5) removal of salts
by strong winds in suaser, (6) damp, slippery eud (underlying the ealte) whioh would hamper
use of meohanioal equipment, (7} loss ef salts in mud-oraoks, (8) presence of numerous ioce-
rafted basalt boulders strewn over the plava, (9) laok of looal fuel (California fuel oil
would be required), (10) long distance to market (about 85 miles by truck plus 275 ailes
by rail to Portland, Oregon).

Even if a 8y#tem forf odolleoting the salts could be worked out and a fessible method
of treatment sand purification devised, within the limits of permissible ocosts, the other
physiocal and eoonomio obstaocles remain fermidable. The principal preduots weuld be sodium
ocarbonate snd sedium ohloride; the latter ef little value at that locatioem.

ABERT LAKZ

General Relations

Abert Lake, eituated at the vest base ef the Abert Rim fault ecarp, covers about 60
squaro wiles but unlike Summsr Lake it hae relativoly little playa border, einoe muoh ef
the shore is fairly steep exoept at the nerth end where a playa flat ef several square
milee carriee the ueual efflorecocence. Its olevation 1s about 4250 feet. The lake 1e
very ehallev and has ne entles. It 1e reported te have dried up ocompletely during the
summer of 1924. The concentration ef salte dissolved in the lake varios greatly during
the year, being nearly twice as great during the fall as in tho spring.

Composition of Abert Lake Wators

Seven analyses of water from Abert Lake are nov available, of whioh five are giwen in
Table 3. The quantities of sodium chloride range from 17 to 38 grams per liter, sodiua
carbonato from § to 22 g/1, and eodiusm biocardonate from ¥ to 13 g/1. OQuantitiss of dissolved
sulphates and other minor conetituents are small. The total diseoclved solids range froam
about 31 g/1 in the sampls taken in Pebruary (1912), to 67 and 78 g/1 in tho November {1945)
sazplos., Thess differences probably are attributable partly to seasonal variations in the
volume of the lake, partly to lomg-range iarlations, and partly to local variatione produced
by inflowing etreams, springs, and seepages. The total ealinity is about tvice as much as
that of Summer Lake. In Abort Lake sodium ohlorido conetitutes about half of the total
diseolved salts whereas in Summer Lake it forms only one-fourth to ono-third. The greater
concentration in Abert Lake 1e due 1in part to relative impeverishament ef Suzmer Lake playa

TP



by deflation and consequent enrishment of Aibert Lake by salts carried ower tho drainsge
divide by the wind. A& los gap between Suammer Lake and the Chewauoan River basin (trib-
utary to Abert Lake), lying direotly in the path of the prevailing northwesterly suzmer
xindo faoilitates euoh a transfer of ealts. The playa ncrth of Abert Lake 18 relatively
emall and deflation losses undoubtedly are muoh less there, 8o thut additions to the ealt
oontent of Abort Lake are cumulativs,

Table 3.
Analyses of Abert Lake Waters
(4n grams per liter)

1 2 3 4 5

Na,€0, 10,61 8.51 18.32 19.08 22,53
NaHCO, 4.87 3.765/ 6522 11.76 13.44
NaCl 21,38 17.3% 28.61 32.54 38.26
Ka, 80, 1.05 .86 trace 1.36 1.66
NaSPOh n.d. n.d. n.d. .29 RS
Na B, O n.d. n.d. n.d. .35 W41
%2°4% b
Kc1 1.03 .98 1,24 1.48 1.81
LiCl n.de, neds n.d. nil nil
Br, n.d. | n.a. n.d. .089 .070
I, n.d. | n.a a.d. 0002 0004
510, .23 .10 .31 .23 .23
Total dis-

solved aal iy 39.17 31.55 55400 66,82 78.41

g/ By difference
8/ K,S0, instoad of ¥Cl

1. Average of two sampPles taken midway on the west side of the lake, September 18, 1887;
T. M. Chatard, U.S. Geol. Survey Bull, 60, p. 55.

2, Colleoted Pebruary 1912, from south end of lake; reoaloulated from analyeis by
¥, van Winkle, U.S. Geol. Survey Water-Supply Paper 363, p. 115-120, Two other analyeee
given by Van Winkle show intermediate concentrations,

3. East edge of lake, Septezber 4, 1944. Grams per kilogram; recaleéulated from
analyeis by L. L. Hoagland, State Dept. Geology and ¥in, Ind.

4 and 5. Taken by ¥. T. Greene and R. S, Uason, November 17, 1945, both from the
oast edge of the lake; no, i near the south end and no. § north of the center., 4nalyeoss
by ¥, P. Smith's Laboratory, Painesville, Ohio.
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Plate 2
Aerial photograph of Alkali Lake playa, Lake County, Oregon,
showing distribution of "potholes" containing soda ash.



Abert Lake Playa $uds and Effloresoences

One hole 30 feet deep was bored and sampled in the middle of the playa at tbe north
end of Abert Lake. Essentially the aame conditions exist there as at Summer Lake. The
thin surface enorustations contained 3§ percent soluble salts (on an anhydrous basis),
but the salt oontent of the subsurface muds was found to deorease rapidly from 8 psroent
in tho first foot to 4 peroent at a depth of 12 feet, and to only 1 poroont at 30 feet,

The chomiocal ocosposition of the efflorescent salts is givsn in Table 4.
Table U,

Analysis of Abert Lake Playa Salts
(in peroentages by weight)

1 2
Ne,CO04 78.95 31.55
NelCO, .60 24
RaCl 15.5% 6.21
Na,50y .11 Uk
K,30y 1.4 .56
E,0 n.d. 61 .ooy
Total 97.61 100.00

s/ By differenoce.

l. Platy surfece efflorescence, 1/16 inoh thiok, taken from the flat beyond the north
end of Abert Lmke, September U, 154li; total soluble salte (dehydrated) 39 percent. Analysis
by L. L. Hoagland, State Dept. Geology and Min. Ind,

2, Same, reocaloulated to peroentage of originel saample;

Ecoenemic Censideratiens

The eoonomios of producing salts from Absrt Lake are practically identioal with those
at Suseer Lake, ANy attempt neocessarily would involve evaporation of the lake waters. The
low sulphate oontont of the water is favorable, but the low saiinity and the high proportion
of common salt of relatively little value are not. The high costs of reoovering the salts
and of transporting them to market are effective deterrents.

ALKALI LAKE

General Relations

Alkali Lake (Plate 2) 1s not a peronnial lake like Summer and Abert Lukes, but a playa
instead, covered with water only during wet scasons. Its elevation is about 4245 feet above
sea laval and its area §s sbout § equare milea. Its tributary drainage basin covers about
300 square miles, but there are no permanent streams in the area. Under the pluvial olieate
of Pleistocene time the basin held a large lake which at its highest stage was about 275 feet

deep.



Qocurrence of Alkali Salts

The soda deposits at Alkali Lake occur both as widespread, thin effloreecent cruste
like those at Surmer Lake and as crystalline salte and brines inm so-ocalled “potholes",
These "potholes® (Plate 3) range from emall roundish depressions in the playa surface a
few inohes deep and a few feet wics to depreesione several feet deep and 20 to 30 feet or
more in diameter. Some of the smallest basine are barren of soda; others contain szmall
ooree of oryetalline soda at the oenter, either at the eurface or in the mud a few inohes
below the surfaoe. The largest ‘'potholes" oontain masses of orystalline sodium ealte that
ocoupy moet of each basin nnd weigh many tone. Coring tests rsveal that theee salte are
thiokest in the middle and thim gradually toward the edges. Suoh lensss extead approxi-
mately to the rizms of the basins where their outer edges usually are concealed in a foot
or more of soft, dark, etioky mud, The central parte of the soda lensss are generally
expoeed., In many of the *potholes" the water-level in September i344 was at the top of
the leneee of soda; im others, water a few inchee deep ovorlay the soda, and fn a fow places
oper pools of water a few feet in dimmeter and a foot or two deep occupied the centers of
the “potholes', Suoh open water contained sryetal slush, evidently im proocess of orystal-
lization, On May 25, 1946, mo water remained in these "potholes" and the eoda was dry.
The soda 1snsss are partly covered with mud washed down by rains from the sfides of the
“potholea"”, and eimilar sud layers ocour within the soda lensss thsmsslvss.

The origin of the "potholes"™ presents an interestimg problem. Possibly thsy were initi-
ated as arteeinn epring pits and aseociated mounde on tho lake bed, and later modified by the
pressure of orystal growth, by rainwash, and by deflation of dAry salts from the riums.

The top parts of the sods lenses in the "potholss" are fine-grained and laminated,
apparently as a result of intermittent dsposition of the carbonate salte by evaporation
of etanding surfaoe waters, The interior portions are relatively massive and coarse-
grained, either from primary oryetal growth or froa recrystallization, Comrss orystals,
several inohes long, extending into the underlying and bordering soft muds, probably were
formed in situ by orystal growth fronm eaturated solutions.

Phyeioal, optical, and ohemical propertise indicate that the bulk of the orystalline
material is natron (352003 e 10 Hzo). Colorless orystals removed from the brino: and ex-
posed to the sun undergo dehydration and soon begin to oruamble to & white powder . A saample
of well-developyed orystals from one of the pools ylelded 33 percent anhydrous salts; the
theoretiocal yisld of Ha,CO, from pure natron 1e 37 percent. A sample of the surface orusts
outeide the “pothole“ ylelded 26 percent, and the soft, brown material of sandy or granular
texture immediately underneath the crust yielded 18 percent (both weighed as anhydrous salte).

Compoeition of Alkall Lake Brine
The ohemioal character of the brine is shown in Table 6.

Table 5.
Analyeis of Alkali Lake Brino:/
(1n grams per kilogram)

Ne CO4 178.02
NaHCO nil
NaCl 76.1%
Ne, S0y, 65.09
X250y 28.79
s10, 2.89
::::idd::;;dn 3“7.702/

a/ Saturated brine from a "“pothole", taken September 4, 13Ul; specific gravity 1,3L3.
Analysis by L. L. Hoagland, State Dept. Geology and Min. Ind.
b/ Deterained directly; not a summation.

@ L B e e e wy = = - - -

*Natron loses 5 H,0 at 3h°-c. (93° P.), a tomperature roached almost dasly in summer
at this localty (in the air, but of course not in the evaporating pools).
~8-

- ee wm e e Am wm o oy M R am e e En o T e W e Em An e v e



The brines from tbe "potholes” are zolutions sainly of eodium carbonate, eodiua ohloride,
and eodfua sulphata, and eubordinately of a potaseium salt. Solutions which seeped into a
17-foot hole in one hour mnd into an 8-foot hole overnight, both bored in November 1945, in
the bottom of a “polthole”™ from whioh the solid salts had +eon removed in Septomber 1345, were
found to contain only 43.8 and €9.4 grame per 1iter, respectively, of total dissolved solids.
The low salinity snd the better ehowing of the overnight eample euggeet progressive solution
of salta froa the playa suds by ocomparatively fresh underground vaters. Further tests are
needed to deteraine the rate of repleniehment of salts in worked out "potholes™ and the feasi-
bility of obtaining commercial brines froam wells or fros a eumsp.

Compasition of the Deposited Salts

4 series ef analyses of the surface orusts on the playa flat and of the orystalline salte
in the "potholes™ at Alkali Lake §s given in Table 6. The high peroentage of eodium oarbonate
is noteworthy.

Tho average oontent of nnzco in one "pothele™ was found to be about 40 pereent. Thie even
exoeeds the theeretical yield of matron. Perceatages of n;zco (en an anhydreus basis) in ex-
cess of 37 peroent, hewever, are peesible, beth en acocount ef partial dehydration of dry natron
under a hot eun and by reaeon of the presence of other soda-bearing minerals suoch as troma
(ua2c03 . unuco3 o 2 azo) or theraonatrite (n.2c03 + Hy,0), which oontain only about 16 and
14,5 pereent vater emch. The low peroentagss of NaHCOg in the analysea do not permit suoh troaa.
The bulk of the material acocording to the analysss aust be natron, more or less dehydrated by
exposure, and ether eodium ocarbomates.

fable 6.
Apalyses of Crystelline Salts frem Alkeli Lake
(1n percentagss by weight)

1 2 Ja k1) 36 3d 30 4 S
Ra,C04 7.53 M9 U335 S3.00 38.90 35-83 33.49 Wo.;1 18.ub
NaHCO, L. 64 3.92 nil nil 2.01 1.00 .67 74 144
NaCl 5.30 3.67 1.07 1.93 1.49 1.22 1.72 1.49 3.27
Na, S0, 3.07 2.49 1.54 1.92 1.33 .91 77 1,29 1.72
Ne PO, 'S n.d, .11 .09 .12 .11 .10 .11 .18
Na, By, 0, .62 a.d. o1k .10 .23 .14 .07 o4 .24
Kcl 1,48 1.013/ .36 «33 74 U5 <37 U5 .89
Licl nil f.d. nil n1l nil nil nil nil nil
8r, .0033  n.d. .0018 +0010 .0016 .00078 .00052 0011 .00052
1, .0001 n.d. .0002 .0004 .0001 .0001 .0001 .0002 .0001
$10, .21 a.d. .08 .08 .21 .18 .16 o1k .20
Insoluble n.d. n.d. +02 a.d. n.d. n.d. n.d. -———- n.d.
Ditrorono¢2/ ——— 54.00 53.33 _hz.ss 54,97 60.16 62,65 _su.73 ) ——e-
fotal 23.28 100.00 100,00 100.00 100.00 100.00 100.00 100.00 26.38

194 F2S0, instead of XCl
2/ Lssentially water of crystallization and a little insoluble matter

Analysee 1, 3, 4, and § by W. P. Smithte Laboratory, Palnesville, Ohlo; No. 2 recalculated
from an anslysis by L. L. Hoagland, State Dept. Geology and Min. Ind.
(Explanation of samples continued on page 11)
-,_
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Plate 3
Views of typical "potholes" containing s0lid sodium carbonate,
Alkali Lake, Lake County, Oregon.



(continued froa page 9)

1. Surfaoce crusts, November 19uS5.

2. Compoeite of three saznplee representing the top ¢wo fest of eolid ealte in a
*pothole™, September H, 154k.

3. Lens of salts in a "pothole", Novembsr 1345; (a) top 3 inches; (b) 3 to 6 inohes;
(o) 6 to 18 inohes; (d) 18 to 22 inches; (e) 22 to 28 inotes.

L4, Average ef 3a to 3e inolueive.

5. Saaple frca depth of 42 inohes in same "pothole® as No. 3.

Quantity of "Pothole"™ Soda Aveilable

In an area of one aore measured off in the midet of a large nuamber of well-developed
"potholos™; detailed measuromonte and ocaloulations revealed 49 “potholes* oontaining about
28,700 oubiec feet or abouf 1200 tone of sodium salts (after making allowanses for included
aud and water). OCne area of 28 acres includes 1007 "petholes". Thle tract contains an
estimated probpeotive yield of 10,000 to 15,000 tons of high-grade soda. The total area
of "potholes® is not known exaotly but is thought to range between 200 and 400 acree. The
quantity of soda in sight, therefors, eppears to be of the order of at least 75,000 and
perhaps 200,000 tons.

Although hundreds of acres of the playa were exemined, soda~bearing "potholes" were
found only in ons general ares, [Ketimatet based on the total area of the lake flat, there-
fore, are mieleading. The widespread effloresoences, to be sure, do weigh eeveral tone to
the acre, but as with similar orusts on Suaamer Lake playa, special methods (of doubtful
eoonomy) of gathering and treating them would have to be devised.

Additional studies of the "potholes™, the rate of refilling after removal of merchant-
able eoda, the possible utilization of drinés, and related amatters are being made. The
data alresady at hand show the presence of a modest quantity of readily available, high-grade
eoda at Alkali Lake,

GLOSSARY OF CHEMICAL TERUS

Al - aluminum uazcoa.szo ~ zo0dium carbonate

Br, - broaine (Thermonatrite)
Fe - iron Nl2003.N¢5003.2320 - neutral and aoid
sodiua cerbonate (frona)

I, = fodine

2 uazcoa.louzo = natural eodiun carbonate
KC1 - potassium.okloride (Natron), washing soda

x2003 - potassium carbonate (potash) uaxcoa - sodium bicarbonate (baking soda)

xzsou - potassium sulphate lt,Pou -« sodium phoephate

L1Cl - 1ithiua ohloride Na;S0y - socium sulphate

Mg -~ magnesium Sio2 = silica, silicon dioxide
n328“07 - sodium tetraborate

NaCl - sodiua ohloride {common salt)

Hn200 - sodium carbonate, anhydroue,
(soda ash)

-11~
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