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Searlesite, halite, magnesite and a rare mineral northupite were obtaii.ned 
from the salt mine Tu5anj in Tuzla. In this paper X-ray deternnination of 
the cell dimensions and some optical propertiies of searlesite are measured. 
The paper deals with morphology of searlesiite, too. 

Searlesit, halit, magnezit i rijetki minerali northupit su pronadeni u rud
niku soli Tu.Sainj u TuzLi. U radu su pdkazani rezultati rendgenografsk.ih 
odrec:!ivanja dimenzija jeclinicne eelije, neka opticka svojstva kao i morfo
logija searlesita. 

INTRODUCTION 

Searlesite. NaBSi20 6 (OH)2, is very rare borosilicate mineral, mono
clinic space group P21• It was found in the few localities in the world 
(Fahey and Axelrod, 1950; Bar ic, 1966). First time in Yugo
slavia it was found in Lopare near Tuzla (Bari c, 1966); together 
with opal, .searlesite is the main mineral in the sedimentary rock. 
Bari c (1966) performed a very complete investigation on chemical 
content, crystallographic and optical constants of searlesite from Lo
pare. After that in Yugoslavia it was found in Kremna near Titovo 
Uzice (Ziv kovic and Stojanovic, 1976). 

Vesicular nodules inserted in marl layers, found on the same level 
with notrhupite in the overlay stratum of IIIB salt series, were ex
tracted from salt mine Tusanj, Tuzla in 1985. 

It is impossible to draw the conclusion whether vesicles originate 
from solution of some organic residue or of some other mineral. No
dules consist of subparalel leaves, made of olive-green northupite 
(ferronorthupite - first time detected in Tuzla) reminding of leaves 
of a book. There are many small octahedral northupite crystals on 
these walls in the same crystallographic orientation. Over the northu
pite there are searlesite crystals in various orientation, sometimes 
with {100} growing side by side with northupite leaves. 
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OPTICAL PRO~ERTIES 

Few tabular crystals of searlesite were preparated into thin sect·ions. 
Optic axial angle was measured directly by universal stage in the 
white light; the value of V1V2 = -55° was obtained. 

By immersion method, using white light again, two main refraction 
indexes were measured: Ny = 1.528, Nz = 1.538. Measurements were 
done at 2241 C. 

X.JlA Y Dl'FFRACT·ION STUDIES 

X-ray powder data of searlesite from Tusanj correspond to litera
tural data (Fahey and Axe 1 rod, 1950; ICPDS-Powder Diffrac
tion File; G hose and Wan, 1976). 

Theoretical X-ray powder data were calculated by computer pro
gram LAZY PULVERIX (Yvon, Jeitscho and Parthe, 1977). 
Structure data were previously known (G hose and Wan, 1976). 

X-raydiffractogram of impure searlesite was done. A smaH quantity 
of rook salt (used for correction of peaks position) from the deposite 
was in the sample. Philips vertical goniometer was used (34 mA, 
40 kV). Diffractogram was made between 4 and 600 C 2 '9, and with 
CuK11. radiation. 

Observed and calculated data are shown in the Table 1. 
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Table 1. 
X-ray powder data for searlesite from Tu.Sanj 

d ob{A) 

7.942 
5.278 

4.2867 
4.0401 

3.9724 
3.6746 
3.5256 
3.5092 
3.4636 
3.2295 
3.2000 
2.9863 
2.9085 

2.7565 
2.74666 

2.6518 

2.6397 
2.4800 

2eob(o) 

11.14 
16.82 

20.72 
22.00 

22.38 
24.22 
25.26 
25.38 
25.72 
27.62 
27.88 
29.92 
30.74 

32.48 
32.60 

33.80 

33.96 
. 36.22 

hk1 

100 
110 
001 
tor 
101 
011 
200 
111 
020 
111 
210 
120 
201 
201 
211 
021 
211 
121 
121 
300 
220 
310 

lea) 

62.S 
115 
15 

61.0 
100.0 

2.0 
13.0 
15.0 
64.0 
37.0 
59.0 
85.0 
53.S 
28.S 
50.5 
9.0 

25.0 
18.0 
495 
3.0 

30.0 
10.0 

d eat(A) 

7.9531 
5.2765 
4.8884 
4.2988 
4.0422 
4.0175 
3.9765 
3.6706 
3.5260 
3.5069 
3.4638 
3.2234 
3.1944 
2.9857 
2.9098 
2.8597 
2.7495 
2.7262 
2.6571 
2.6510 
2.6382 
2.4815 

29ca.J:(O) 

11.2 
16.8 
18.2 
20.6 
22.0 
22.2 
22.4 
24.2 
25.2 
25.4 
25.8 
27.6 
28.0 
30.0 
30.8 
31.2 
32.6 
32.8 
33.8 
33.8 
34.0 
36.2 
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l ob d 0 Ji(A) 2eob<o> hkl I cal <lca1{A) 2eca1(U) 

10 2.4448 36.76 002 34.S 2.4442 36.8 
10 2.3995 37.48 30I 6.5 2.4007 37.4 
5 2.3884 37.66 102 13.0 2:3829 37.8 
5 2.3787 37.82 22I 1.5 2.3673 38.0 
1 2.3037 39.10 012 1.0 2.3094 39.0 
2 2.2824 39.48 102 2.0 2.2924 39.4 

l 
221 4.5 2.2786 39.6 

5 39.80 
301 4.5 2.2659 39.8 

2.2648 112 1.0 2.2575 40.0 
130 8.5 2.2543 40.0 

1 2.1910 41.20 112 2.5 2.1801 41.4 

5 2.1560 41.90 I 311 4.0 2.1573 41.0 
202 2.0 2.1494 42.0 

5 2.1212 42.62 ! 
320 3.5 2.1189 42.6 
031 8.0 2.1185 42.6 
13I 2.5 2.0625 43.8 

2 2.0588 43.98 212 11.0 2.0560 44.0 

l 
131 5.0 2.0320 44.6 
230 1.0 2.0236 44.8 

band 44.6-45.00 20 202 4.0 2.0211 44.8 
022 4.5 2.0088 45.2 

220 ll"eflection of halite is over { 
400 3.5 1.9883 45.6 
122 26.0 1.9743 46.0 

1 1.94342 46.74 212 6.0 1.9429 46.8 
2 1.92401 47.24 122 4.5 1.9219 47.2 

10 1.91029 47.60 410 3.5 1.9137 47.6 
5 1.89754 47.94 321 11.0 1.9062 47.8 
5 1.89382 48.04 23I 23.5 1.8933 48.0 
1 1.84763 49.32 231 4.5 1.8469 49.4 

222 1.0 1.8353 49.6 
15 1.82340 50.02 41I 16.0 1.8235 50.0 

312 1.0 1.8003 50.8 
5 1.76485 51.80 040 17.0 1.7630 51.8 
5 1.76042 51.94 330 13.0 1.7588 52.0 
5 1.75790 52.02 222 1.0 1.7535 52.2 

l 411 9.5 1.7432 52.4 
10 1.74214 26.27 302 2.5 1.7383 52.6 

420 1.5 1.73.19 52.8 
140 6.5 1.7212 53.2 
032 1.0 1.6943 54.2 

2 1.68936 54.30 312 7.0 1.6878 54.4 

I 33I 7.0 1.6796 54.6 
2 1.68078 54.6 132 3.0 1.6734 54.8 

42I 1.5 1.6642 55.2 
322 7.0 1.6465 55.8 
132 1.5 1.6412 56.0 
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lob do11(A) 2BoL(o) hkl I ca l dca1(A) 2eca1(0) 

l 
331 1.5 1.6314 56.4 
141 2.5 1.6312 56.5 

10 1.62975 56.46 003 5.5 1.6295 56.4 
103 7.5 1.6184 56.8 
141 1.0 1.6160 57.0 

2 1.60425 57.44 240 7.0 1.6117 57.2 
2 1.59209 57.92 421 5.5 1.6025 57.6 

500 1.5 1.5906 58.0 
113 1.0 1.5774 58.6 
322 1.5 1.5591 59.2 
41~ 6.5 1.5577 59.4 

15 1.55087 59.62 510 8.0 1.5516 59.6 
203 1.0 1.5456 59.8 
SOI 1.0 1.5442 59.8 

Some of observed and calculated imtensities are rather different be
cause prefered or:ientation was present (perfect cleavage and tin 
plates). 

The parameters of the unit cell of searlesite from these observed 
values were calculated by computer program POWDER (Lind q vis t 
and Weng e 1 in, 1967). These parameters are shown on the Table 2. 

Table 2. 
Unit cell dimensions of searlesite 

a 
b 
c 
/J 

Green River Formation 
(Fahey & Awerlor, 1950) 

7.972(10) 
7.052(10) 
4.900(10) 

93.95(17) 

Tusanj 

7.967{7) 
7.079(14) 
4.910(12) 

93.95(7) 

MORPHOLOGY 

Cave Spr.ings, Nevada 
(Ghose & Wan, 1976) 

7.9&14Gl2) 
7.0657{8) 
4.9054'(4) 

93.95(1) 

Crystals of searlesite are colourless, transparent, with bright flat 
faces, not soluble in water, up to few rnilimeters in size, most frequently 
under 1 mm. Crystals are usually tabular with dominant {100} faces. 
They have perfect {100} and good {102} cleavage. Besides these ta
bular crystals with sqare habits (fig. 1) and with faces on all sides, 
there are (more rare) elongated crystals w:ith dominant {100} faces, 
too ·~fig. 2). These elongated crystals are growing with one sdde adhered to 
the ground. It seems that these elongated crystals are y:ounger than 
tabular. · 

The following faces are found when 5 of the crystals were measured: 
{001}, {100}, {110}, {lIO}, {2IO}, {101 }, {IOl}, {201}, {OTl} and { 111}. 
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Fig. 1. Searlesite from the salt 
mine Tusanj. 

SL 1. Searlesit iz rudnika soli 
Tusanj. 
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Fig. 2. Searlesite from the salt 
mine Tusanj. 

SI. 2. Searlesit iz rudnika soli 
Tusanj . 
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Although searlesite belongs to monoclinic space group P21, the fact 
was someti:mes neglected and the forms indexed as in holohedry (B a
r i c, 1966; Trubelja & Ba r i e, 1979); in P21 space group all 
the holohedral forms with ·k + 0 spl:it iinto the left and right faces, 
and it is eassy to assert the non-equivalence of the left and right side 
of the searlesite crystals. 

The authors thank prof. dr Stjepan Seavniear for discussions and 
critical review of the manuscript. 

Measured crystxals of searlesite are housed in Mineralogical and 
Petrological Museum in Zagreb (inventory number 3367). 

Received: November 28, 1986. 

LITERATURA 

Bari c, Lj. {1966): Searlesiit von Lopaire ;in Nordostl>osnlien. Ber. deutsch. Ges. 
Geol. Wiss. B. Miner. Lagerstatten. 11, 4, 407--421, Ber.tin. 

Bar!ic, Lj. & Jovanoiviic, C. {1966): Kratalk litostratigrafSiki prikaz Sii.bos
ni.C!k.1otoparslkog bazena i is,piti:vanja .irzN1r5emh na sd.rleSitu. Geol. glasnik, 11, 
2--8, Sarajevo. · 



80 Gcoloski vjesnik, 40, Zagreb 1987 

Fahey, J. J. & Axelrod, J.M. (1950): Searlesite foom Green Rivea- Forma
tion of Wyoming. Am. mineral. 35, 1014-1020, Washington. 

Fle.ischer, J. J., Pabst, A. & Cabri, L. J. (1976): New mineral names. 
Am. mineral. 61, 1053-1056, Washmgton. 

G hose, S. & Wan, C. (1976): Structural chemilstry of borosilicates, part II: 
searlesite, NaBSi20 5 (OH)2 : Absolute configuration, hydrogen locations and 
refinement of the structure. Am. mineral. 61, 122-129, Washington. 

Lindquist, 0. & Wengellin, F. (1967): POWDER a program for the re
iiinement of a1il dimensions and for the indexing of powder photographs. 
Gothenburg. 

Mango 1 d, M. (1962): DUDEN, Al\lssprachenwfuteribuch. Bibl<iographisches In
stHut. Manheim. 

Powder Diffraction FHe. IC~DS. 6-37. Philadelphia. 1974. _ 
Trube.Ija, F. & Bair.ic, Lj. (1979): Mineram Bosne i Hercegov.ine. K.njiga 

I. Sililkati. 307-313. ZemaliSkii muzej Bill, Sarajevo. 
Yvon, K., Jelitischo, W. & Parthe, E. (1977): LAZY PU:LWERIX, a 

programme to ca:loulate theoretical X-ray and neutron diffrectlion powder 
patterns. Univs. de Geneve. 

Z iv koviic, M. & Stojanovic, D. (1976): Serouzait u sedimentnom mag
nezitu Kremne kod T1tovog U7Ji.ca. (Searlesite i1Il sediment magnesite at Kre
.rnna near Tiitovo Uzice - summary in engliish). Zapisnici Srpskog geoloskog 
drustva za 1975-6, 301-311, Beograd. 

Searleslt iz rudnika soll Tu§anj, Tuzla 

V. Bermanec, V. Zebec i Z. Brajkovic 

U jesen 1985, u rudnilru soli TuSa.nj, u kroW:ni IIIB seri.je soli na niVIOu na 
kojem se nala2i Ii northupit tmUtar laporovi1lih proslojaika na4ene su nodule s 
·kristali&ma searlesita, northupita ii halitom. Na searlesitu su izvrsena rentge
nografska, QPtiiCka ii goniometri.jska odredivanja. Rezultati rentgenograf\skiih odre
dilvanja su prilkazani u tab1ici 1. Na temelju tih vrijednosti izraeunati su para
metri. jeclliniene celije (rezultat je usporeden sa literaturn.im podaoima u tab
lioi 2). 

Djelomi6no su provedena i opticka odre&ivanja. U bijeloj svjetlosti je odire
den kut optickih osi 2 V = -55°, a metodom imerzije odredeni su glavni indeksi 
loma N1 = 1.528 i N, = 1.538 pni itemperaturii 220 C. 

Na 5 kristaliea izvrsena su goniometrijska odredivanja. Utvrdeno je prisu
stvo ploha s1ijed00ih formi: {001}, {100}, {110}, {lIO}, {210}, {IOl}, {101}, {201}, 
{Oll} ii {Hl}. 

lzgled kiriistala prik~an je na slici 1 i 2. 
U na.Sim dosadaSiljim radovima ovaj se mineral razliiC:ito ruuivao. Pojav.ljuju 

se imena sinlesit (Barie ti · Jovanoviic, 1966), sjerkcit (T •rubelja i Ba
rie, 1979) i serouzait (Ziivkovlic i Stojanov'ic, 1976). Mineral je dobio 
·illlle po Johnu W. Searlesu, jednom od prvih istrafi.vaea Kalifornije, po l<:ojem 
je dobilo ime i jezero Searles u San Bernardino County, gdje je mineral prvi 
puta p.ronaelen. Opisal'i su ga LailSen d Hkkis U>reuzeto od Fahey i Axe 1 rod, 
1950). OCito je da u ovom slufaju fonetska transikripcija dovodii samo u zabludu 
pa ne vidimo razlog da iime tog minerala ne piSemo searlesit, tim iriSe sto se 
jedino u tom nazivu moze prepoznati ime fovjeka po kojem se mirieral ·· zove. 
To mrofemo potllmjepitli svjemm primjerom gdje u englesikorn govomom pod
rucju minerale bariCit i mari6it pisu jisto tako izvomo naSiim slovom »C« (FI e i· 
scher, Pabst .i Cabird, 1976). · 

Ime ov.og minerala mofe se prHagoditii na.Sem j~mku ta:loo sto se na kraju 
rijeai ne stavlja »e« (kao u engleskom) nego zavrfava odgovarajucim nastavkom 
pojed!i:n4h padefa. · · . 

· Ovo ime, . seaxlesit, bi se pravHno izgovaralo kao u englsikoj riijeei »earl«, to 
jest grof, all za taj dzgovor u nasem jemku ne postloje odgovaraju6i znakovii 
(Mangold, 1962). 


