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A NEW MINERAL, TIKHONENKOVITE SrAlf4(0H )· H20 l 

A. P. Khomyakov, V. l. & epanov, V. A.. Moleva 3Jld z. V. Pudovkina 

(Presented by Academtc:Ian N.. V. flclov, january 17, 1964) 

Abacracr: A new fluoride mineral f1·om Tannu-Ola Rtdge, 1"uva is desc:rlhcd and named tikhont:ulovite; 

ita chemical composU:too is Sr AlF4(0H)· H20. The un it ceH const ant& and X-ray powder p.attero ar-e 

reported. 

In fltudying the compo9ition uf an iroo-ot-e 
showing at Karnsug 1n t he wesrern pan of Ti:Ul!lu­
Ola Ridge, Ttlva, one of rhe auchors (A. P. Khu­
myRkov) detected an unknown fluoride whll;.h~ ou 
funher invesrigalion, proved ro be a new min(.m il. 
We call it Uktwnenkovttc after Igor Petrovich 
T ikllonept:ov (192i-l 961). tbe talented investig ator 
of alkal ic rocks and minerals . 

T he iron-ore hndles Jn whicl"; lhe cik.houenko­
vite occurR are conflned to ~ t.eeyl y dlpping: fault 
breccia zones. The ore mineralogy ts vecy com­
plex, with an une\·e, dlstrihution of non-coeval 
mineraJ ~~..~sociations. The principal mlneral 
association~ are : Mkeritc-calcire, nuortte~ 
bar ire.-skiertte, fluontc-barttocelestitu-hematite 
and celestite-stronttenire. The ores ot rhe first 
three mine ral assoe:JatinnR c:onraln s maller 
amounts of quar tz, pyrite, magnetite, sphaleTite, 
galena, molybdenite Bnd other minerals. 

The ore showing is cove ro::i by· R. rhtr.k oxida­
tion zone whose geolop;y M s ~ descr ibed by 
A. S. Ml.t.ropol'skiy ( l j. Acco:rd.mg to h im, t he 
lower l imit of ttv! oxklat ioo zone 18 ar R dept h of 
tOO to 300m. Moat highl)• oxidized Rre the 
mottt common7 rich , s iderite-bearing o r es. The 
principal h~rpergene minerals are l imonite and 
hydrohema.til~. Less abundant are g~·psum, 
pyruh•siLt:, psilomelane, barite. celestite, 
&tr ontiOJnite, j arosit~, malacltite, fluorite, 
gearksutite, ecc. 

T lkhonenlcovite occurs in t wo pan i of tbe oxi· 
dation zone. In on~ 0( them it was found oo the 
dump of an adlt cll:clng through limoulte·hydro­
hcmmire ores. Here_ Likhonenkovtte occurs as 
smell len£iculnr cry-stals in cracks in shale, 
highly pigmcmed by b).•drohemaliL~:: and limonite. 
At t he BU.rface, on the dump af a trench s iluaLed 
.50 Ol abov.c t he acuc, 0 fissure in hematite -l inton· 
ite ore revea ls druses ot large p inki sh t ikhooen­
k.ovite c ry sra ls , ACcompanied by ge:uks uLite and 
hypergene cclcsctte. 

' Translated from: Now OJ.ineral.--tikM~ovtt 
1\-A! Fc(OH) · H,O. Doklady ~mU NaW< SS5R, ..... 
Vol,lM, No. 2, pp.34$-34:7 . 

1n the other secUon, t ikhonenkovlle waa tolbd 
on the dumps of an adit unde rcutting limonite­
h ematite ores, whose cracks s how 1nc ruRtarions 
of goethite, gearks utite "'nd hypergene fluorite 
and crystals of celesti te. strontianite, har1te and 
tik.honenkovite. 

TlkboDenkovfte appears. ooly 38 c r;·stals and 
intergrowt hs. .._1os t abund-l'!.nc arc Rimple crystals 
ot isomet:ic or, where flattened ~long(OOl) , leruic­
ul i:U' h abit up to 5 m m acro~s (F i~. 1), F lat 
rad1sl h1tergwwths occur les s commonly , as 
rosettes up to 2 e m across. Frequent nre drusy 
inccus:tatioos--inteL·grown irregular rosettes. 
con$isting of scalarUorm .splir crystllh~. The re· 
sults of a study ol. t lkhonenkovite witt. a goniometer 
wlll be published in a separate paper. T cnl ru: ive 
info rmation indicates that the c rystalR have 
1n0110Cl inic symmetry and are a: combination of 
s ever al rhombic prisms with the pJnacoids (lOO} 
aOO {OOC • 

The ctystals of t ikhonenkovite l"Te ('.OIIlrles.s 
and tra.nspcuent , oou1edmes with a slightly pink­
u;h hut!. Tilt! )u.stet· is vitreous. The Moh.a hard­
ness ts 31/ 2. The clt!avage is perlecc along pins~ 
cokl {DOl }. 'rhe fracture is conchOida l to rough. 
Ye. P. Pog:odina decermlned the specif1c gr avity of 
one ~ample hy the method of hydroscatic weighing; 
it proved to be 3.26 :t 0.01. ln thiu section, 
tUchoncnkovite t& colorlesa artd t.rauipar ent. Per· 
feet cleav::tge ln one c.Jlrectton is conspic.uous. The 
refract ive ind ic~ found by t be m dtu::! ol focal 

:;;,~e;d:g o":3re: ~§ ~~:;:i t~~p:i~~~I:'n:Pnve 
and biaxial. The ax lal ru1gle measured on a Fedo­
rov Unl\'ersal st llge was(-} 2V = 70 11

• 

v·. A. r..t:Jleva mAde 11 chemic al study ol the 
rtkhonenkovile. Alkalis were determined by name · 
phxomerry (G. Ye. K.Alenchuk}. £n r ec3lculat ioo 
ot the analys is II~ and (OH) were cs Um&ed f rom 
the l l';t H2o+ determined a.nst.lytically. Fe20a 
was dedoctM as 0.58% goot:h ite. From the chemi­
cal analysts a theoreticR.l formula ot (Sr, Ca)All"'4- . 
{Oil)· 11_20 was deduced t'or tlkhonenk.ovite ' 
('rablo L). 

Spec.tral analysis ol. til::hnncnlrovfte , performed 
in the Laboratory of Spec.r:ral AnaJy!tia, Inst it ute 

MINERALOGY 

r ig. I , likhonenldte crystah in a ll•01·1i te i nc ,-u o;.t a tion . 

DuU9d wl th ligO, 2.0 x. Rep rod ucl Te n 9 : 10 , 

Table l 

CAtlcu!Jtlions of rhe ChemJca l Analysis of Ti.k.hooenk:ovile 

; Component I wt.. % I ~tomio 
Q.U!ltltit!t~s 

lR ~~~kd j 
~jA 1.$2 (O.Illl:IG) 

f2,10 ·O. t.U4M ... JS.n 1.41t21U 
c. z.;ot &;~ted · lUI~ 
C• -
R• Not ~Aff"'d K .. ,..,..,. 
No ~ot 9e~~~tcd O.OCI0304 
so, -
P,O, Not,getected ,. 

u:fi1 
t.7131M 

(OHI 0.44M:\SO 
H,O+ ct.66231U 
H,o- ::iot detected -
ToW ft,7. 

c:t Gre Geology, Penograph~·, Mineralogy and 
Geo;;hemistry, Academy uf Sclencee uf the USSR, 
showed in addtrion rhat rhere was 0.01% La; 
O.On% Mg, Bo; 0.001% Sl; and O.OOL% Be, Ce, Y, CU. 

The dltterent lal he:uing curve of tikhonenkovite 
WilA p lotted at th e J..aho.tatnry of Thermal .~naly ­

s ts of the AD.mc in£;t itute1 ae WQ9 irs synchronous 
weight loss-curve (Fig. 2). WeJghed portjan~J 
Wcn~·heru-ed in A plat inum r.n>e lbic. 

z. V. I\Jdovklna X ·rayed the ttt:honenkovirt:. 
lbe monoclin ic tiynunt:rry ol rtkhoncnkovite waq 
estahJished wlyh a RKOP camer a by the Laue and 
s wing methoda. T he cell con&(8ots we re 

I 
Content ot Mlneral 

I 
impurities, ctllrtwt, Ratto o! 

atomic a.tom.ic atCimic 
quant ities q..antltiea qutnttte• 

- -........ - -- ........ .., 
- fiA II:Ml .... - ......... t .O> - - -- n.OO -- } - C.00030t ..... 
- - --- 1.713151 .... 

o.,~ 1.01 .. .,..,. (0.4Dtll'i) ... - - -

I I 

i\ rv-- -r-:;.v 
' I 
I Om0 

10011 J00 6(X)SOIJ 6ro100IKJ09001Q(}I}T 

Fi~ . 2. Different ial hc:.ating curve 
lr:>r tlkh0rl9J'kovlu p lut Itt synchron­

oo~ WIC ight- loss cu rve . 

m.eA8lJred frnm the .scale of h lackcning mark:R 
(Table 2). 

lOS 

a = 8.73 ~ 0.03 A, b = IU.62 • 0.~ ,\, c = 5.02 
,.0,02 .A; 6 = 102"' 43 ' ±10~ :~: b :c•0.8220 : 1 :0.4727. 
The X -rt~y powder p~ttet'n WAS obta.i"ed wifh 
chmmium rad iation in a R.KU- 114 camera:. The 
interplanP.r spacings were revised With .NaCl as 
the intema1 slanctar d. The intens ities were 

The X · r<'y data for tikhonenk:ovire differ from 
r:hose for other minerals, incJuding gearksuUte, 
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Table 2 

Results of Calculations from X- Ray Data for Tikhonenkovite 

Tikhonenkovite Gearksutite Tikhonenkovite Gearksutite Tikhonenkovite 

I I d,. I I d,. I I d,. I I d,. I I d,. 

3 4.92 3 4.98 - - I 1.962 3 1.375 
10 4.89 - - 3 1.9U .... - 2 1.325 
3 4.50 10 4.50 - - 7 1.922 3 1.275 
5 4.44 - - 3 1.899 - - 3 1.268 
2 4.23 - - 2 1.886 6 1.889 2 1.264 
9 3.64 - - 3 1.817 2 1.815 2 1.256 - - 4 3.47 3 1.805 - - 2 1.249 
5 3.33 4 3.33 2 1.772 - - 3 1.237 
8 3.27 3 3.27 - - 4 1.733 2 1.222 
5 3.U 7 3.15 4 1.719 - - 3 1.217 
3 2.993 - - 3 1.703 3 1.897 2 1.211 
5 2.831 - - 2 1.679 - - 2 1.202 
3 2.741 - - 3 1.664 3 1.665 2 1.188 - - 4 2.fil 2 1.645 2 1.639 3 1.178 
5 2.379 4 2.36 3 1.625 - - 2 1.165 
6 2.299 8 2.28 2 1.612 - -
4 2.257 3 2.24 2 1.596 I 1.593 
3 2.215 - - 2 1.578 2 1.580 
3 2.192 I 2.20 3 1.555 3 1.535 
4 2.162 7 2.15 - - I 1.506 
7 2.095 2 2.10 - - 3 1.486 
4 2.075 - - 2 1.453 4 1.456 
5 2.056 6 2.06 2 1.448 - -2 2.055 - - 2 t.437 4 1.433 
4 1.982 2 2.00 I 1.424 - - l 3 1.413 3 1.390 

Survey conditions: tikhonenkovite (Karasug) >..Cr-Ka, 2R = 114 mm; gearksutite 
(Baynazar, central Kazakhstan) AFe-Ka, 2R = 90.7 mm. 

Fig. 3. X-ray powder patterns of tikhonenkovite (top) and gearksutite (bottom). Survey conditions: 
>..Cu, Ni filter. 

CaAlF 4(0H) · H20, which has a similar chemi­
cal formula (Fig. 3). 

The facts presented show that tikhonenkovite 
differs from other minerals and can be justifiably 
considered a new mineral species. 

ln conclusion, the authors would like to thank 
V. G. Feklichev and Ye. G. Proshchenko for their 
substantial assistance in the data processing. 

The specimens studied have been sent to the 
Mineralogical Museum, Academy of Sciences of 
the USSR; the Mineralogical Museum, Moscow 
Geological Survey Institute; and the Museum of 

the Mineralogy and Geochemistry of Rare Ele­
ments, Institute of the Mineralogy, Geochemistry 
and Crystal Chemistry of Rare Elements. 
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