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Abstract. X-ray, IR spectroscopic and microscopic analyses were made on
svanbergite from the Radjou deposit. This mineral has been found in haematite ore
in which it forms oval concentrations of snow-white colour (1—3 mm in diameter) or
discontinuous veinlets. Svanbergite presumably owes its origin to hydrothermal pro-
cesses. Basaltic magma, which forms extensive covers over vast areas of northern
Syria, is assumed to be the source of strontium and, maybe, of phosphorus as well.

INTRODUCTION

During the mineralogical and petrographical investigations of iron ores
from the Radjou deposit in NW Syria it has been found that some samples
contain small concentrations of a snow-white mineral which appeared to
be svanbergite SrAl;(PO,)(SO4)(OHg). Svanbergite is a rare mineral; which
determined the authors to investigate it thoroughly.

The Radjou iron ore deposit is in north-western Syria, about 100 km
north of Aleppo. It is made up of variegated clays with nests of haematite-
-limonite ores, resting on the karstified Jurassic limestones and overlain
by Albian and Cenomanian limestones and dolomites (Protasevitch). The
main components of ore are limonite, haematite, chlorites and kaolinite,
appearing in variable amounts. The ore has a conglomeratic texture and
consists of irregular limonite-haematite and chlorite balls embedded in the
clay-ferruginous groundmass. A small amount of hydrargillite has also
been noted in the ore. The presence of that mineral, as well as the mode
of occurrence of the ore and its texture, suggests that Radjou is a deposit
of redeposited laterite ores.

Svanbergite has been found in the most compact parts of haematite
ore. It forms small oval concentrations 1—3 mm in size and irregular, dis-
continuous veinlets (Phot. 1). It is snow-white in colour and macrcscopi-
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cally non-transparent. In the point samples highest in svanbergite its
content estimated with the naked eye amounts to about 10%, which gives
the rock a spotted appearance.

Viewed in thin sections, the svanbergite concentrations appear to be
cryptocrystalline (Phot. 2). At the concentration boundaries, larger ragged
grains up to 0.02—0.04 mm in size are visible in places. The interference
colours are low in the cryptocrystalline concentrations and medium in the
coarse-crystalline ones.

In veinlets svanbergite is accompanied by calcite with which it forms
intergrowths (Phot. 3). The veinlets have, as a rule, a sectional structure.

Svanbergite was identified by X-ray powder method, using film tech-
nique (Table 1). The X-ray powder data are very similar to those obtained
by Michieiev (1957) and Gladkovskij and Chramcov (1968).

Table 1

X-ray powder data for svanbergites

Radijon (Cuk ) | After Michieiev After Gladkowskij,
5 (1957) Chramcov (1968)
I dnra(A) I dnra(A) I dnr(A)
5 5.76 8 5.73 8 5273
1 5.02 3 4.96
1 424 Q 1 2.82
7 3.54 8 351 6 3.50
1 334Q 1 '3.18
10 2.98 10 2.97 10 2.935
1 2.80 4 2:0 il 2.753
5 2.66 H
4 $2.47 4 2.47
10 2529 10 2.22 10 2.191
3 2.04 4 2.02 1 1.990
8 191 8 1.91 10 1.887
2 1.88 H
1 1.807 Q
5 1.763 8 1.75 8 1.744
3 1.724 3 1574 1 1.709
2 1.685 H
Ak 1.640 4 1,64
2 1.612 3 1.60
2 1.509
4 1.485 4 1.49 4 1.484
6 1463 4 1.46 8 1.450
3 1.417 4 1.41
4 1.385 Q
| 1.369 4 1.37 4 1:372
1 1.332 3 182
6 1.293 6 1.29 8 1.284

H — haematite, Q — quartz
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The small size of concentrations makes it impossible to separate pure
svanbergite and, consequently, to make its chemical analysis. A qualitative
analysis has revealed the presence of strontium. The earlier analyses of
svanbergite (Gladkovskij, Chramcov 1968) showed that its composition is
variable. Up till now, the role of water in this mineral has not been
explained. Some authors show the presence of water of crystallization, but
the thermal curves cited fail to confirm that statement. To elucidate this
problem, IR spectrum has been recorded in the UR-10 (Zeiss, Jena) spec-
trophotometer in the range of 400—1800 cm~! and 2800—3800 cm ™, using
KBr disks (1 mg of substance and 300 mg KBr).

The basic absorption bands of svanbergite (Fig. 1) are due to vibrutions
of the (PO,)*~ and (SO,)2~ anions. The absorption maxima due to the v;
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Fig. 1. Infrared absorption spectrum of svanbergite

vibrations of those ions have been recorded in the range 1000—1250 cm—!
(1035, 1112, 1190 cm~1). In the range of lower wave numbers (550—-
700 cm~1), the absorption bands due to the v; vibrations of the complex
anions PO, and SO, appear at 565, 615 and 660 cm~!. In the range of
400—550 cm ! less intensive bands can be observed, for which vibrations
of the v, type are responsible. The maxima recorded in the range higher
than 2900 cm~! have a different nature. The broad pronounced band with
a maximum at 3100 cm—?! is most likely due to the valence vibrations of
H,O molecules while the maximum 3415 cm~! is produced by vibrations
of the structural OH groups of svanbergite.

Svanbergite and similar minerals have been reported from several
bauxite deposits (Beneslavskij 1974). Strontium is not a component charac-
teristic of bauxite, therefore Gladkovskij and Chramcov (1968) are of the
opinion that svanbergite occurring in the deposits of the Kursk magnetic
anomaly owes its origin to hydrothermal processes which accompanied the
intrusions of diabase dykes.

The lack of sufficient geological data does not permit to advance a con-
sistent theory of svanbergite genesis in the Radjou deposit. It seems pro-
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bable, however, that svanbergite owes its origin to hydrothermal processes
in this case as well. The source of strontium, and presumably also of phos-
phorus, may have been basaltic magma, which formed in the Quaternary
an extensive cover over a vast area south of the Radjou deposit (Prota-
sevitch).
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Jerzy F1JAE, Marek-NIEC

SVANBERGIT ZE ZLOZA RUD ZELAZA RADJOU (SYRIA)

SiniesZzicizemilie

Wykonano badania mineralogiczne svanbergitu SrAl;[PO4][SO4](OH)
ze zloza Radjou w Syrii. Identyfikacji mineralu dokonano na podstawie
badan rentgenowskich, spektroskopowych w podczerwieni i mikroskopo-
wych. Minerat wystepuje w rudzie hematytowej, w formie owalnych sku-
pien o srednicy 1—3 mm oraz w postaci nieciggltych zylek. Przypuszcza sie,
ze svanbergit powstal na drodze hydrotermalnej. Zrédltem strontu, a by¢
moze i fosforu bylaby magma bazaltowa tworzaca rozlegle pokrywy ne
znacznym obszarze péinocnej Syrii.

OBJASNIENIE FIGURY

Fig. 1. Widmo absorpeyjne w podczerwieni svanbergitu

OBJASNIENIE FOTOGRAFII
Fot. 1. Drlobnoziarniste agregaty svanbergitu w rudzie limonitowej. Wielko§é natu-
ralna

Fot. 2. Konkrecyjne skupienia svanbergitu. Nikole cze§ciowo skrzyzowane. Pow. X 30

Fot. 3. Zytki kalcytowo-svanbergitowe w rudzie limonitowej. K — kalcit, S — svan-
bergit. Pow. X 30 ; '
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Eocw PHAJI, Mapex HEILD

CBAHBEPTUT U3 MECTOPO)XJIEHUS XXEJIE3HOM PYIIbl PAIKY

(CUPHS)

Peswowme

Bobiin  npousBeieHsl MuUHEDANOTHUECKHE HCC/IEL0BAHUS cBanbeprura
SrAL[PO,4][SO,](OH)s U3 MecTOPOXKIeHHUs Keae3Hol pyasl Pamky B Cupun.
OTox/ecTB/IeHHe MHHepaja OCHOBAHO HAa PEHTTEHOBCKHX, HH(DPAKDPACHDIX
CIIEKTPOCKOMUYECKHX H MHUKDOCKONHYECKHX HCC/IelOBaHUsIX. Mumepans Oblr
oGHApYXKeH B FeMaTUTOBOH py/e B hopMe OBaJbHbIX BKIIOUEHHI AHAMETPOM
]—3 MM, KoTOpBIe 06pa3aioT MPEePBIBUCThIE MPOXKUAKH, [Ipennosaraercs, uro
cBaHGeprut o6pasoBascs MyTéM THAPOTEPMAJNbHBIX Npeobpaenuit. Mcrou-
HUKOM CTPOHTHS, a BO3MOXKHO Toxe M docdopa, 6blia Obl Torga 6azanbro-
Basi Marma, Koropass o6pasyer OOIIHPHblE NMOKPOBBI B 3HAUYUTEJLHOH YaCTH
ceBepHoit Cupum.

OBbSICHEHHSA K ®UTYPAM

@ur. 1. MK-cnektp morJoniennst cBandeprira

OBBbACHEHUSA K ®OTOTPAPUAM

®or. 1. Menko3epHHCTbIe arperartbl cBaHGepruTa B JHMOHHTOBOH pyae. Harypaabhasi Beuii-
4HHA

Dor. 2. Ckomnenusi cBanGeprura B Gopme KOHKpelHi. HHKOIH YaCTHYHO MEPEeKpelinBaioTCsl.
YBeannyenne X 30

Gor. 3. KanabluTHO-cCBaHOEPIUTOBbIE NPOKIIKH B JHMOHHTOBOH pyte. K — kamuur, S —
cBanbeprur. Ypeanyenne X 30
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Phot. 1. Fine-grained svanbergite aggregate in limonitic ore. Natural size

Jerzy FIJAL, Marek NIEC — Svanbergite from the Radjou iron ore deposit (Syria)
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Phot. 2. Concretional svanbergite aggregate. Partialy crossed nicols. Magn. X 30

Phot. 3. Calcite-svanbergite stringer lodes in limonite ore. K — calcite, S — svanber-
gite. Magn. X 30

Jerzy F1JAL, Marek NIEC — Svanbergite from the Radjou iron ore deposit (Syria)



