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SARMIENTITE, A NEW MINERAL FROM ARGENTINA 

BY VICTORIO ANGELELLJ 1 AKD S.nn'EL C:. ConDON" 

While studying the mineralization of the iron i'ulfatc rlepoi'its of 
La Akaparr0811," a new mineral wai' dis('oveI'C'd with the eompo;;:ilion: 
FcAi'04.Fe(SC\) OH.5H/), monoeJinic. To it, the author:' have given 
the name of a worthy Argentine nationnl 1]('1'0, Domingo Faustino 
:Sarmiento,' who founded the (X)f(ioba AeadelllY of S(,lenre, an(1 who 
stimulat(,r1 th(' mining indl1str:v of tIl(' Argentine Republic. 

,m m b 

The min(,1'al was fOlm(\ in the iron
sulfate deposit:, (alcnparrosa;;:\ of the "Santa 
Elena" mine, situated on the right-hand 
slope of the Quehmda de La AleapalTOf'lt, 
almost in front of Km. 127 of the road from 
San Juan to Calingasta, in tIl(' Department 
of Bnrrea!' and at an ('\pyation of 1360 to 
li,)20 lIlC'ter:, aho\'(' spa-lpv('1. 

Th ret' wins ocrll1' in tllP <le))osj t. t 11(' 
middle one, or A1eapHlTo:'<l, \H'ing 1ong(,:,t 
and thi('ke~t. These veins out('rop in dia

po;:"ibJ;; Tl'ias~i(' in Ilf!:P. nm pnr1l1k·] 
n long the lIPPPI' part of tIl(' hill, nne! tpnd 
to din'rgp a~ tho~' appro(wh thc Qllehradn, 
The :'trikp of th(' principal Hin i;: ('hi('fI~' 

KG.-S.\Y,. with a dip varying from \'(:1'tical 
to abo\]t 46 S.E. It" length is abollt 1 km. 
from th(' Qllebl'ada to the reddi;:h Ootl:mdian 
"haks in which it ends. The t hickne"" of 
tIl(' v('inf'. a;: :'('{'n in l1wi1' ()lltrrop" anel in 
tlll' workings, \'ari(',,: th(' principal vein 
rang(''' in width from 0.9 ro :3,2 met('J';:: thp 
\yidth of th(' other two Hnragp;: from 0.4 to 
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The dialHl~l', wall-rock of the \'ein~, i~ lI,,\ltdl~' nltpl'pd in thr imme_ 
diat(' contact with the s\llfate~, e~perial\y ill 1 he highPr l(:n:I", where 
it has a browni"h eo lor. It is often fonnd a", inrlusiom within the mass 
of sulfates. 

The prilllar~' sulfide deposit, me:;:othennal in type, i", probably re
latrd to the dacitie intru,:;ion sitllated somewhaf ,::outh of the mine. 

Thr irregular di"tribution of the' YHl'ioll;< mineral" in the vein results 
in heterogeneoll:' lllHf'Se:;: of ~trikillg eolor, e3pceiall.'; in the zone of 
ferric >-,ulfatp". In til(' diversit~, of minf'ral~ it is 011(' of tlH' 1l10"t in
terc~ting deposits in thc muntry. 

In the oxidiz('(\ zone, the minerals c\('vrlope<\ include szomolnokite 
(frrropallidite), 1ll('lant('riu, (the zincifl'l'ou:, \'lll'iet~· en linga:'tite," with 
16.67'A FeO, 1.29'/; CliO, and 8.42'/( Z110 I, copiapitc'. rnnneritf', ~lavi
kitr," butlcrite and pambnt ieritc"" g\ockpl'ite, tihrofcrritc, zinciferolls 
hotl'yogcll, and nmarnntite. Epsomite, p:~'jl"IIl1\. and pirkeringite were 
,tl~() found at both "ide~ of tlu' ,'ein, (\,0 \\·('11 H': 11 :,mall amount of 
go",lal'ite which \Va" n,","oeintcr! \\'ith Jl]'ill1nr~' "phalel'itt" Alteration 
of the,-e minerab ha" rl';;:ll1trd ill ~1\perfi('ial coating;;: of yrliow and 
hrown vitriol-(){'lil'C''', and "on1(' nativ(' :'lIiful'. 

The most ahundant of tll(',-C' mineral" in the principal H'in are 
copiapitl', fibroi'l'lTitC', amnrantitc, and "zollloinokit(" and in lesser 
qnantitie", sal'lllit'lltitc, "I:wikit< .. and h\ltll'rit(' and pnrablltlerite. 

Pl'im:\I'~' minerals were' found with depth: p,nite, in :'mall grains 
11 nd piN'(''', sca Uc)'('d t hron:!hollt t hc ."zollloillokit('. sphalerite, in quite 
purl', isolated fl'agllll'nt;;: ill go"laritP; (,halcopyrite in minut<' grains, 
and nl'~(,\lop:-Tite in ,I thin off~h()ot. \\"ith s('ol'Odite, 11('111' til(' plar'(' where 
the ~armi('ntitp WH~ fOlWd, In thi~ Will' wa~ a ~()\lle\\"I\I:tt aittTed frag
l11('nt of ankerite, \\'hich, together \\·itll ~on1(' ([uartz awl indll"ions of . 
dinba:,p, makc IIp t]1(' gangm' of thl' de('1)('''t 1I0l1(' l'Pcognized :'0 fnr. 

TIl(' ;;:uifatef' (}\Y(' their origin to oxidatioll of Jl~'rite nnel H:,,:,ociated 
,.;lIlfide" hy at111ospl1('l'ic agent,:, whieh bCf!:Hn with th(' forlllation of the 
,:zol1lo\1lOkite. 13)' fmther oxidation and h~'dratioll, othel' [c1'ri(' (,OIn

pOllnds dp\'eloped. The ('ol1centrated i;ulphuri(' arir\ "olllti()l1.~ formed 
attarked the gnng\le and \\"ali-l'(wk. l'xtracting "1I('h clemcnt" H': mag
nl'~ium, raleium, nnd aiuminiulll. whieh elltej'('d into till' eOlllposition 
of man,\' of the mineral:,. 

Vprtirall~·. tlw:«' mim'rrrl" haY(' I)('en cxpo:"pd ill depth !I" fol1ow~: 
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Yilriol-o,·!Jr0s .. , ...... , ., , , .. , ., 

COl'iapit(', fihl'Of<:t'rite, an,1 szollloinokil (' ... , .. , 
Szo111olnokite" compact 111,188 with 1'~Tit(" ('II'. , ... 

j3clu 11' {)l{fC(o/, 

:d 0,5 nwt0l'~ 
at, 6,5 
at (l,5 

The~e llleasnrPlllents rcpresent a ('j'os~-~e<'tion at the deepest pitch of 
the \'ein. 

~nrll1ientitf' hl1~ hecn found, so fnr, only in the open-ellt wOl'kin;.; 
known 1l:' " Fibroferritl' ", when' the principal vein attains 11 thi~knes", 
of 3.2 meter". A~soriated with it were fibroferrite, eopiapit(', bot ITO

gen, ::,zol11olnokite with eaJinga:'tite, slavikite, gYWlIll1, and ep!"om'ite. 
The first sample of sarmientite ('ol1,-i"tc(\ of a nodule abollt7,5 ('Ill. in 
dinrnetrr and \\'as fonnd in a fresh ll1a"" of fibrofeITite. D('\'plopnwnt 
of the mine ."how('d tlw pI'P:'(,l1ep of ,;armi(:lltite ill 1110],(' frc('[1]('l1t OC('IU

f('W'(' as small irregular llorlttlc~ of gl'('at purity. 

TIl(' color of llotiul('s of f'annielltit(' iii palf' ~'plI()\\'-ol'ange. '1'1)(' 
milll'r:d Iw,.; a specifiC' g:r:l\-it~, of 2,58. 

1'I1c!vr the mi(']'o:,('oPC, with ('()Ilsitlembl(~ magnifi('atioll, the l1odlll('~ 
are ,"(,('11 to be lllfll\P uJl of l'x('('edingl~' Illilllltt" pl'isllltltie cI'Y,"tnl:, witieh 
han a \pngth of 2 to 25 lIlicron". 

A ('1')\;:t-nl olll~' 2.5 mit'I'Oll:' IOllg (about (lJJe-thollsillldth of an inch) 
wa~ oriented 1Indr1' H binoclilar micl'o:,('opr, and tran;:ff'lTCd to a t\\'o
circle goniometer. Signals \\'('1'(' obtained \\-hif'il ~('r\'('cl to identify til(' 
fm'Pf' of th(' rl'y~tnls. The crystallographic tlata are g-iYel1 in Tni)le 1. 

The ,,?:--tclll if' mon(wlilli('. Cr,\·~tnl" al'(, pri;;:matie in IHlbit. ant! 
(,oll"i~t of b1lt tbrrp fOl'lll,< /) (0101, iii. (1101, and 11' 10111. (Fig, 1.) 

~nI'mi('ntit(' i:" optieally +. The iI1dit'e~ of l'C'fnlt'tinn, 11H'I\"111'ed 
b~' illllll(,l',:ioll an': 

" 1 (i2:-;, .\ CC" :1 

/3 I.();i.'i, Y ~c }, 

y = 1.()80, Z /\ (. = 12° 

Thp l'c:"lllt:, of a ('llt'mieal allal~'"i" of :"nrmi(,lltitf' arc' ('oll1pared 
Table II. with the tlwoI'eti('al rompo;.:ition of til(' (,Olll]lOlllld 

FpA"O •. Fp(SO.)OH.5HcO. 
Thp formula is nnnlog()u:, to that of (le~tiJl('zitf'. Btlt n single fenie 

~rs('nate-sulfatC' luts been heretofore described, the nmorphou;;: pitti('ite. 
Snrmientite i,. romparpc\ ,\'ith the"e mincral:" belm\,; 

Pillieit(' 

~armi(,lltil(' 

Dr'."1 ill02:i 1 (' 
Di:Hi()('ilil(' 

3F('[(SO,. om, (.\,,0,) ,«)HLl ,± FLO 
F('A~O,. Fd:-iO,lOH ,5H,0 
V('P(}, , Fd;';O,)OH ",)H"O 
1" .. 1 (PO,) (~O" OHl] 4 ± H/) 

r~Oll'Ol ,j(. 

:l.iollO(,lini,' 
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T.\ Il I.E 

2 
Monol'iinic, til ; 3: h: (' = 0.3415 : 1 : 0,5242; i= fii';j!l' 

1. b 
2. b 
:3. III 

4. HI 

5. u' 
6. If 

f!(> 1.535; q. 0.51%; i' 

Mf'i\~Ul'(,d n nglc\, 

(.') jJ .,j 

(010) 1°44' Sio40' 
(010) 0 0 35' 86 Oil' l' 10' 

(110) 70°56' DW 
72° 18' 

(110) 71 °40' 
(011) 14°22' 28'24' 14 '22' 
(011) H023' 2s026' 

T.\IlLF. II. .. \ NALYSIS OF f'ATL\f1F:XTITfc 

Ff'"o" ., ... 
Cao, ... , 
.-\,"0" ... , 
So" 
R,o, .. , 

36,57 
0.27 

22.6S 
18.21' 
22,S6 

100,O.') 

1. Annl~',<i" of ":lnnipnlij(' bY l'mll Co!iin q . 

S2~21 ' 

~A \"('rug(' 

/' 

S7 'fil' 

[JO' 

28'25' 

II 

22.6 
18.3 
:22,7 

1000 

II. ThpOI'dit'al t'ompositiol1 of Fp,\~(), Pd';;O. ()H) ;')H,n 

1 En~in('PI', Dil'('('('it'm d(' :\lmtli' ~. G('oiogia. H"I'llhli<':1 .\1'g(,I1III1:' 

I XI). 92 

":\s~o"i,\1''' CUr:I 1 01', ':\,finr'l'nlogy :tnd P('j l'ology. 'I'll" '-\""df'lHl· "r :\ atural 
:-\"if'j1l'<'S of Phila<if'lphia, 

;: AngclellL YidOl'io R()~(,lio'\, TI'('II(\~. L(l~ "llIlllhl'nlJ' .I" Hodcl) \' Harrenl 
\' 1o" "\llinto~ df' !Jir'no La '\It'apal'l'O~n (Pro\', ,I" f\;ll1 .In'llli Bnif'!in'd(, ()hra~ 
~;mitlll'ins dC' In :\[('ion, Hm,'Do" .. \ij'('~, DC". S, 9. to, p, ell. U):lS, 

Angel]pji, Victorio y .. \, CI1[\\I(1('I. Sobl'P do, 'lIlf"hl~ <i., l.il'ITO Ik 1:1 mina 
"Santa Elf'na ", pnwincin de San .Jllnn. RiI'i,la !\Iinl'l'n (;('oL.\· '\Iin,: ;':{)(' AI'f,!:('n

tinn Minf'riR .v Ceo!" 8: 46-52. 1937, 

4 Domingo Fnll~tino Snrmiulto (l811-lR8Sl \\"a, a ~I'('nt .\l'gpni ininn "d!lent,or 
am! stat(',man and hp]r1 thp offi('(" of Mini"t('!' of Pllhli" In;<tl'wtion, :lllcl Milister 
of th" Interior, and Pl'P,sidoflt of the Al'g('nrin(' HpplIhli,'. In \\'iri('h offil'!' h,> WA •• 
e]C'rtpd whilr lVfini,trl' to nIP Cnilrd Stnt", in 1>;68 

:; Angclf'lli and Tl'rlle" 01', l'iI" \'. 40, 

G Gordon. Samuel G. RIa\'ikit0. hnllt']'i,p 'iud 1':1,','[ 11111"1']!1' f1'''ill ,\I'I!('ntina; 
:'\otuln(' :\nt1ll':lP. no 8D, tn41 '" 




