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ART. XXXV.-Searhite, a lzew mineral; by ESPEB S. 
LABSEN and W. B. HIOXS.* 

Introduction. 

IN the course of the microscopical s t u d  of a number of 
samples from the old Searles dee well at Searles Lake, San 
Bernardino Connty, California, b & r. Larsen, several minerals 
were found which could not k determined optically. A 
chemical analysis of one of these showed it to be a hydrous 
borosilicate of sodium, and the name SearZede is proposed 
for the new mineral after Mr. John W. Searles, the pioneer 
who put down the deep well from which the specimen came. 
Tlle authors wish to ex ress tlieir thanks to Mr. Hoyt S. Gale, 
of the United States 6eolo ical Survey, for his generosity in f furnishing the material for t is study. 

Occurr&rce and  a88ociation.-A sample maslled from the 
clay at a depth of 540 feet, according to the label, was made 
up almost entirely of nearly white spherulites abont a millimeter 
in diameter. From a microsco ic examination these were % found to be made up chiefly of t e new mineral, searlesite, in 
minute, fairly well-formed, radiating fibers. Small grains of 
sand were enclosed in some of the spherulites and nearly all 
contained much calcite in minute grains or crystals. In 
addition, a little halite was recognized. The sand rains 
consisted of quartz, orthoclase, microcline, plagioclase, ch f orite, 
and green hornblende. Searlesite was also recognized in a 
specimen marked 540' "runnings". This specimen is in 
massive frvments several centimeters across and is made up 
chiefly of p~rssonite, with some halite, trona, searlesite, a n d  
grains, clay-like material, etc. 

Yhyeical propertie8 and  pyrogno8tics.-The physical pro- 
perties of searlesite could not be determined accurate1.y on 
account of the character of the material. I t  is known, how- 
ever, that the mineral is rather soft and fuses below red heat 
to a nearly clear glass. I t  is readily decomposed by hydro- 
chloric acid and is appreciably soluble in water apparently 
without decomposition. Its specific gravity could not be 
determined. 

Optical p r o  erth.-The o tical roperties were measured 

approximate : 
E P with Bcme &fficulty and t e fol owing results are only 

0 = 1.520, = 1.628. optically - (?) 2E = very large 
*F'ubliehed with the permieaion of the Director of the United Stat- 

Qeologicsl Survey. 



TIIP eutinction angle9 m r y  from zcrn to rPrF l n r  
elangntitrn is l>o.;itirc fur filkem sbn~r ine  zer~r or -rnnll F 
ang11.s. TIIP mineral is prnlra111y nio~loclinic in cr!.-t:l 
try. 

An attempt to diswlre out the cnlcite wit11 dillltr rtrill; 
rcvenlrrl tllc fnrt tlr:it tile np t ic~ l  yroprrti~.; of ;c.n~l~,-iw 
gmclllnlly C ~ I R I I L . ~  on treatment with ncitlq. Tlt11 i1rtltr.1.2 1 1 1  

refmctitrl~ dccrc~,we. the Itiwfrinrenec remnirrc nlwlit tllc. * , l r l r c ,  

tllc evtinctitrn 11rc.orllc.: scn~il)lv 11ar:1llrl, :111(l the n v i ~ t l  . I I I ~ ' ~ .  
smaller. h ~ljccirnen trmtccl wrtlr ccbl~l, clilntt. l ~ , ~ t l r ~ ~ r l t l ~ ~ ~  r 
arid for ~everal 1rc)tlrq sltot~*ecI tile f1~11otrin~ optival j1rlyrfqc : 

p = l.4S.i y-a = '01 

Estinrtiolr ~mrallel and  longa at it-~n +. 
iln~rtlter qwciuict~ treated for n sllorter time el~nn-c . 
= 1.4Srl a = 1.470 t i c  - 2E = rnther Inry 

Estitlcticrn parnllel and elonpation+. ;I sp~rill ien trpnft~ll 
wit11 arctic :will G I I I , I V A  i3 = 1-5II-l.,-11. 

, % i ~ ~ r  ;or17 ~) t+r~pt i '~ ; f~ ,~ . - .~  snrnple of nenrl? 1.: grnnls nf t!to 
slrller~iliti~ ir~titt~rial I V R ~  wnslrcd wit11 75" (of wntcar to rr.nl+*rr 
tlrc :iclnrisc(l ctl~lc~~ricler. driecl n t  1011" C:. and ~weservrd for :~ r~ i ? r -  
sis. innsn~ncl~  ns t l ~ e  r;~nlplc c~-,ntninc>cl Inrqr rl11:+1 
c.alc.ite nntl ctrnsi~lcml~lc~ clunrtz felllsp~r., l~c-illti 
n1111ti1nt3 crf c~tlrt~r i~~~ l r l~ r i t i e s ,  :i 111et11o(l o f  t i ~ l n l , v ~ i +  w11i 
chliri~i~lntc:' HP I I I I ~ C ~ I  01' tlrc!st! iniprlrities as pns~i l~ lc  frnc I p I , l l I I 1 u .  . 
7 ' 1 1 t *  cnrl)~tn clicrsiele \rns cl~tcrlrrir~e~l 011 R 1 1 ~ l f  grRl1r S :L I I I~ I I I~  11': 
tlre nslinl gr:rrit~~c~tric- ~ ~ i c * t l ~ o t l .  Tlre rnntcrinl irc~rn t i l i i  tjl.!c~t.- 
111i11:ititt11 I~:I.; ~lig~:~te(l  OII t l r ~  sttw111 \)at11 wit11 Ftroric 1 1 ~ 1 i r ~ ~ -  

cl~lturira rrcill. tiltc~t.t~ll t l~rt)llgI~ n 3tunroi. c*ruril~lv, at~tl t l ~ v  rr.-iilri~~ 
tll~~rct~~:llly \\-n.; l tc~l \ r i t l ~  wntcr. 1'11~ anlc~trpllonc; silir.:i n-n- 
t i  t t ~ ~  fro111 1 1  ~ I I  I I t  I i I + t u l i r ~ r l r  

cnrltt~nntr. strl~ltitr~~. 'rile rt~sitllle still r~ r i i n i~ i i r r~  wn.* ~c~itlitit~~!. 
t l t ~ ~ r t r ~ r ~ l ~ l y  \v:i~Ir~(l \ ~ * i t l l  l ~ n t ~ r ,  (lritaf~l nt, l l l f ~ ) '  C.. n1111 
f iy n ~ i t ~ r ~ t - ~ ~ ~ ~ t l ~ i t ~  C , X : \ I I ~ ~ I I ~ ~ ~ ~ C I I I  tllis i~rsolr~l~le ~rlattt?r TIIS 

11t .  I * I I I I I I ~ I I S P I I  largely elf pl:rgic~rlnse wit11 some rn 
clrlo~.itl-, cll~:vtz, I I I ~ I ~ I I ~ I ~ c ~ I I ~ ~ ~ ~ .  nrrtl c I R ~ .  After iyr l~t~tsr~ t ~ l * ~  

r ~ i l ~ ~  I i 1 1  I r e  n i1snI111lr n : t  T;v 
hili(*x was rc~c~~ec~~.v(I frct111 I t t ~ t 1 1  t l ~ c  I~ydrncl~loric nccitl nncl ~III; 
C O I ~ ~ I I I I I  ( ~ ~ I . ~ ~ I , I I N I C J  P S ~ K I ~ ~ S  a1111 clrterminetl in tllc ncnnl \r.,\-. 
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The results of the quantitative analysia are as follows (W. 
B. Hicks, analyst) : 

Per cent 

Residue insoluble in HCI. - - - - -, , , , -, - - 11.88 
CO, ---.---.-- - - - - - - - - - -  .-- - - - -  - - - - -  12'84 
SiO, - - - - - - - -  ----.--- .--------------- 34-00 
B 0 . .  . * -  - -  . - -  9-80 
db'::: .-,.---..--..,,-,--....-.-., 7-70 
~ , b  . , - - , - - - - -. , -, , , - -, - - -. -. - - * - - - - 0.60 
CaO - - - -  - - - -  - - - -  -----. .. - - - -  - - - -  ---. 12.30 
MgO .,,,,--...,,,-..,,.---------*-- 4-20 
0 . - -  1-14 
H,O below 105' C ---, ,-,, ,-,. ,,.. ,_,. 0-78 
H 0 above 106' C. ,,,, --,- ---, .-, . --, 6.12 
A~,o, .,,- ,,,. .--. .,-- .--- - - - -  - - - - - - -  0-22 
C l - - - - - - - - - - - - - - - - - - - - - - - - - - - -  ---.-- none 
SO, ---. ---.-----------.---------.--- none 

The state of oxidation of the iron was not determined. 

Since it has been sl~own by microscopic examination that the 
material as analyzed contained lar e amounts of calcite and 
considerable quartz, feldspar, and c f lorite, we are justified in 
removing these constituenta from the analysis before attempt- 
ing to calculate the formnla for searlesite. Since the index of 
refraction of the carbonate W R ~  found to be that of nearly pure 
calcite (o = lS658), all of the calcium has been calculated as 
carbonate and the excess of carbon dioxide allotted to magne- 
eium. Determined in this way, the extraneous matter in the 
sample is as follows : 

Conipoaition of extraneotca matter. 
Per cent 

Residue insoluble in HCl- . , . . . , , . . - , . - 11-88 
c a c o ,  - .- .- - - - -  ,,,. ,--- _ - - -  ,,-- .,,. , 21-63 
MgCO, . -.- - - - -  ----. . _, ,- _ - - -  - - - -  - -  - 6-41 
H,O below 105" C. ,- .,--- - - - -  -.--,--, 0.78 -- 

40.70 

By removing this foreign matter from the analysis, and 
calculating the remaining constituents to 100 per cent, the 
following data are obtained : 



Annlprri~ and ratios. 

Tlw rntios rr)rrrsllon(l npprnyiniatelr to tlle follor~ing f~w- 
I ~ I I I R  : Xa,O.E30,.4Si( ),.21 Iy (  ), or ~ n b ( ~ i ~ , ) ~ . I l , i ) ,  in \ V ~ ~ I - \ I  

R portinn of the F O ~ ~ ~ I I I I I  is repl~ced 1,. rna~nesinrn, iron. nnrl 
pot~ssinni. It Feetn.: prohnhl~, hcrwever, tllat the iron. Inn?- 
n(.sialn. s11d Rlnl~i~ntl in t l ~ e  nnnly~ie 11nre Ibeen derirell :'rtn:n 
t l l ~  n<wri:itccl gangue as a rewit of t11csolvent ~Cti i~l l  nf I1yir4,- 
cllloric nci(l on t11c rlrl(~rite nn11 ot l~er  silicntes k ~ ~ n n - t ~  tn h3-i 
I,rt.l~ 1~re~c11it iu tlrc ~nlnl~lc,  rnther than RS h ~ v i n g  Iwrn (*or 
fititl~ct~ts 111' sc~:trIc~site itself. T l ~ e  presrncc of t l ~ e  Inrr 
nnionnt of fol-ci~n ~ni~~c.t.nls mskcs RII  annlysis of ptircr runt0 
ri:d Irirl~ly clrciri~l~lr, I~o t  tllc vl~ticnl stncly l ~ n s  e ~ i n l l l ~ l l  11. : 
cnrrcct for r:ll(*itc. :in11 t h e  ~natcbrinl iusnloblr in h ~ t l r t ~ r l t l ~ v  
arid wit11 sotnc cnl1ficlcr1c.c. Srnrlcsitc clitTem from nltlst l l t i l l  

I,orosiliriitc.; in tll:\t it is R derirntire c t f  mcta~ilicir acid. 1 
fl~rrnnln .;l~n\rs n qtriliirtg annli~gy to t l ~ ~ t  of wn~lcitcl : 




