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Abstract. The content of apatite in diabases from the borehole Kurowo-2
(NW Poland) ranges from 0.5 to 5.8 vol.%. Apatite was separated from the rock and
subjected to X-ray, IR spectroscopic and chemical investigations. It has been found
that it is fluorine apatite. It contains no substantial isomorphous admixtures, admit-
ting only little substitution of fluorine by OH— groups.

The borehole Kurowo-2, situated 30 km SE of Koszalin, penetrated
basic igneous rocks, diabases. The main constituents of those rocks are
plagioclases (labrador and basic oligoclase) and pyroxenes (diopside augite)
whereas magnetite, ilmenite, apatite and biotite are the subordinate com-
ponents. Moreover, chlorites, talc and calcite have been noted. The dia-
bases appear in two varieties: fine- and medium-crystalline (Heflik, Mu-
szynski 1973; Pendias, Ryka 1974). The apatite content varies from
1.2—5.8 vol% in the fine-crystalline variety, and from 0.5—1.4 vol.% in
the medium-crystalline variety.

Apatite from diabases from Kurowo-2 was subjected to microscopic
observations in thin sections. More detailed mineralogical studies were
carried out on a monomineral apatite fraction obtained from diabase in
the following way: 1) the rock was broken mechanically and 0.09—0.2 mm
sieve fraction was taken for further treatment; 2) the heavy fraction con-
taining apatite was separated from it in bromoform; 3) magnetite was
separated from that fraction using ferrite; 4) in the remainder, the magne-
tically susceptible components were separated from non-magnetic apatite
using electromagnetic separator (in the Institute of Mineral 'PI‘OCeSS%ng
and Utilization, Academy of Mining and Metallurgy). The apatite fraction
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thus obtained was subjected to microscoyic, X-ray and infrared absorption
spectroscopic analyses. Moreover, electron microprobe traces for F, Cl, Si,
Al, Ba, Mg, Sr were obtained, and the content of rare earth elements was
determined by emission spectrography.

Apatite in diabases from Kurowo-2 usually appears in the form of
idio- and hipidiomorphic prisms, rods or needles (Phots. 1, 2) 0.03—
0.8 mm in length, with the elongation varying from 1:2 to 1: 8 or, in iso-
lated cases, even up to 1:22. Irzegular grains are rare. Anisometric cry-
stals show transversal parting. In apatite grains, anisotropic inclusions
with circular and elliptical outlines are common. The latter are, as a rule,
oriented conformably to crystal elongation (Phot. 2). Sometimes lamellar
apatite surround partly or completely the other rock components (chlorite,
plagioclase, biotite or pyroxene). In consequence, hexahedral forms are
visible under the microscope, which, according to ore microscopy nomen-
clature, may be defined as atol textures (Phot. 3). Apatite is colourless in
{thin section, but its larger grains observed in powder preparations have
a light yellow-grey or grey-greenish colour.

Apatite concentrates evidently near the dark rock components (pyro-
xenes, biotite, chlorites) and in the proximity of ore minerals (magnetite
and ilmenite). In lesser amounts it forms inclusions within plagioclases.

X-ray investigations of the apatite fraction were carried out by powder
method, using film technique. A 114.6 mm VEM-60 camera and Co-K, ra-
diation were used to record the X-ray patterns. The dnxn values obtained
are similar to those given by McConnell (1937, 1973) for fluorine apatite
(Tab. 1).

Infrared absorption spectrum was obtained in UR-10 (Zeiss) spectro-
photometer, using KBr disks and Nujol mulls. The latter were employed
to prevent possible coincidence between the bands of adsorbed water mo-

lecules and the maxima corresponding to the presence of OH~ groups in’

the structure of apatite. Absorption spectra in the range of 400—1800 cm~?
were recorded using KBr disks, and those in the range of 3000—3800 cm 4,
using Nujol mulls. The bands 474, 577, 605, 745, 970, 1050 and 1100 cm—?
appearing in the infrared absorption spectrum (Fig. 1) correspond to fluo-
rine-chlorine apatite (Moenke 1962; Ross — vide Farmer 1974). The me-
thod used does not permit, however, to differentiate the fluorine from
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Fig. 1. Infrared absorption spectrum of apatite from diabase from borehole Kurowo-2
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chlorine variety. Moreover, a weak band 3543 cm~! indicates that partial
substitution, presumably of fluorine, by OH~ groups takes place in apatite
(Levitt, Condrate 1970). The absorption spectrum also reveals weak bands
due to small admixtures of other minerals: calcite (1450 and 880 cm—1)
quartz (515, 780 and 800 cm~1) and presumably plagioclases (1145 cm—l)f

Table 1
X-ray powder data for apatites
AT e (b Fluorapatit'e from lf‘araday Synthe.tic fluo'rapatit'e —
Bl o) Toynshlp, Hastings, prf)mment diffraction
Ontario (McConnell 1937) spacings (McConnell 1973)
d (A) i d (A) I d (A) I
3.42 3 3.432 3
3.16 1 — —
3.06 1 3.060 3 3.06 3-2
2.79 10 2.798 10 2.80 10
2.76 1 2.769 4 2.1 3—2
2.70 8 2.702 (i 2.70 =6
2.62 3 2.616 3
2,52 0.5 2.617 1
2.28 1 2.289 1
2.26 4 2.248 SESp) 2.25 6
2.14 1 2.135 )
2.05 0.5 2.057 1
1.996 0.5 2.001 1
1.933 7 1.937 3 1.935 3—2
1.881 2 1.883 1
1.834 8 1.838 8 1.835 3—2
1.796 3 1.795 3
1.769 3 1.769 3
1.747 3 1.745 3
abrplyf 4 1.720 3
1.636 2 1.637 i
1.607 1 1.605 1
1.529 1 1.533 1
2l = 1.524 1
1.498 1 1.498 1
1.468 2 1.468 2
— — 1.452 1
1.447 2 1.445 1
1.424 2 1.424 1

A determination of fluorine content in apatite, as well as analyses for
Cl, Si, Al, Ba, Mg and Sr were made on the Cameca MS-46 electron mi-
croprobe (the analyses were carried out by H. Kucha). The apatite studied
has been found to contain 1.8—1.9 wt.% fluorine (CaF, standard,obegr.n
accelerating voltage 10 kV, probe current 140 pA), << 0.05—0.06 wt.% 5111;
con (SiO, standard, beam accelerating voltage 20kV, probe curren
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13.3 pA), and trace amounts of borium (detectability 0.08 wt.%). The ana-
lyses failed to detect any other elements. : :

Semi-quantitative spectrographic analysis of the apatite fraction, car-
ried out in the PGS-2 (Zeiss) spectrograph, has revealed only trace
amounts of the rare earth elements: Ho, Tu, Yb, Lu (£ 0.00X%), La, Eu,
Gd, Tb (= 0.00X%), Ce, Sm, Dy, Er (£ 0.0X%), Y (= 0.0X%). In addition,
< 0.X9% Mn has been noted. :

In “conclusion, it can be stated that apatite occurring in diabases from
the borehole Kurowo-2 is a fluorine variety with little substitution of
fluorine by OH~ groups. It contains only trace amounts of the rare earth
elements and shows little or no substitution of other elements. Apatites
of that kind are fairly typical of basic intrusive igneous rocks (Wasiliewa
1968).

The primary concentration of apatite in diabases from the borehole
Kurowo-2 took place in the final stage of formation of those rocks and was
parallel to their enrichment in dark components and ore minerals.
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Wiestaw HEFLIK, Marek MUSZY NSKI

APATYT Z DIABAZOW NAPOTKANYCH W OTWORZE
WIERTNICZYM KUROWO-2 KOLO KOSZALINA
(POMORZE ZACHODNIE)

Streszezenie

Apatyt wystepuje w diabazach z otworu Kurowo-2 (Pomorze Zachod-
nie) w ilosciach 0,5—5,8% obj. Koncentruje sie on w poblizu ciemnych
skladnikéw skaly (piroksenéw, biotytu, chlorytéow) oraz mineraléw rud-
nych (magnetytu i ilmenitu). Ma przewaznie forme stupkéow, precikéw oraz
igiet o dtugosci 0,03—0,8 mm i elongacji 1:2—1:8 (maksymalnie 15.22).
Skladnik ten wyseparowano ze skaty i poddano badaniom rentgenograficz-
nym, spektroskopowym absorpcyjnym w podczerwieni oraz chemicznym.
Stw1erdzpno, ze jest to apatyt fluorowy nie zawierajacy znaczniejszych
podstawien izomorficznych. Zanotowano jedynie niewielkie zastgpienie

82

fluoru przez grupy OH-. Zasadnicz i
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OBJASNIENIE FIGURY

Fig. 1. Widmo absorpcyjne w podczerwieni apatytu z diabazu Kurowo-2

OBJASNIENIA FOTOGRAFII

Fot. 1. iS)1{;:21.;1?e;n‘i)czv‘]l:)ifidIigr:r‘Lorficzznych stupkéw apatytu w drobnokrystalicznym dia
azi u Kurowo-2. W sasiedztwi i i 3
niki skaly oraz mineraly rudne. 1 nikol. lfo;?izy’;(l)l ey

Fot. 2. Hipidiomorficzne stupki a j i
I [ i <i apatytu przerastajace si¢ z mineratami rud i
ciemnymi sktadnikami skaly w drobnokrystalicznym diabazie ;II;}IIJTC:W?;?ZZ

W najdluzszym osobni j i 7
S ym osobniku apatytu jest widoczny podiuzny wrostek. 1 nikol.

Fot. 3. Szescioboczna forma utworzona z lamelek apatytu rozwinietych wokét plagio-

klazu i chlorytu w § i i : :
Povwe. X 135 Y redniokrystalicznym diabazie z otworu Kurowo-2. 1 nikol.

Becaas XE®JIHK, Mapex MYITHHHbCKHU

ATIATHT U3 NTUABA30B HABYPEHHbLIX B CKBA)KMHE
KYPOBO-2
BJIU3 KOLIAJIMHA (3ANTAJHAS MOMEPAHHUSA)

PesoMme

B nua6asax Gyposoii ckaxkuibl Kyposo-2 (3ananunas ITomepanus) ana-
THT mpHCYTCTBYeT B Koamnyectse 0,5—b5,8 06bem.%. On cocpenorouen BG6JIH3H
TeMHOIBETHBIX KOMIOHEHTOB MOPOJB! (MHPOKCEHOB, GHOTHTA, XJIOPHTA) H PYA-
HbIX MHHepaJoB (Marmernta H uibMenuta). On oOpasyer crosioyaThle, ma-
JIOUKOBH/HbIE M HroabuaTeie (opmbl amuuoi 0,03—0,8 MM, XapaKTepusy:o-
muecss yaauHenuem 1:2—1:8 (mMakcnmazbHOe 1:22). dror KOMIOHEHT
H3BJEUEHO M3 IOPOJIBI M TOABEPTHYTO PEHTTEHOrPa(QHICCKHM, HK-cnexrpo-
CKOTIHUECKHM M XMMHUECKHM HccienoBanusM. OOHapyXeHo, 4To 3T0 (Top-
-amaTUT He CoJepxKallHil 6oJee 3HAUUTEIbHBIX H30MOpP(HUECKHX 3aMeleHHi.
OTMeueHa TONbKO HeGoMbmIas 3aMena dropa rpynmamu OH~. OchoBHas KOH-
ileHTpallHsl anaTuTa B AHaGa3aX OypoBOH CKBaXHHEI KypoBo-2 mpousomiia
3 KOHEYHOM 3Tane (OPMHPOBAHHS STHX TOPHBIX NOPOJ, NapallieIbHO C obo-
ralleHpeM MX B TeMHOI[BETHbIe KOMIOHEHTBI H PY/HbIE MHHEPAJIB.

OBBSICHEHUS K ®UTYPE

®ur. 1. UK-cnekrp amarura H3 GypOBOH CKBaXKHHEI Kyposo-2

N
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OBBSICHEHHUS K ®OTOTPAQUSAM

®or. 1. CkonneHHst THIHANOMOP(HBIX TNPUSM arnaTHTa B MeJKO3ePHHCTOM janabase H3 6y-
POBOM CKBaXHHBI KypoBo-2. Psyiom ¢ amaTHTOM BHHBI TeMHOI[BETHBIE KOMIOHEHTHI

TOPHOil MOPOJbl H PYIHbIE MHHEpAIbI. Opnun nukoyab. X 70

®or. 2. TunuaroMop(HbIE MPH3MBI amaTHTa B cpacTaHuil ¢ PYHBIMU
IIBETHHIMH KOMIOHEHTaMHU MOPOJbI B MeJKOKPHCTAITHYECKOM

X 70

®or. 3. lectuyronbHas (opma, o6pa3oBaHHasi IVIACTHHKAMH anaTiTa, PasBUTBIMH BOKPYT
IACHOKJIA3a H XJOPHTAa B CPEIHEKPHCTAJIHYECKOM nuabase u3 OypoBOH CKBaXKHHbI

KypoBo-2. OfuH HHKOJIb. X 135

MHUHEpajaMH H TeMHO-
nua6ase n3 Kyposa-2.
B caMoM AJHHHOM HHAHBUJE anaTHTa BHACH [pO0ToBaTHIil BPOCTOK. OJIHH HUKOJB.
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Phot. 1. Concentration of hipidiomorphic a i isms i i ;i i
L patite prisms in fine-crystalline diabase
from borehole Kurowo-2. Adjacent to apatite are dark rock components and or;

minerals. One nicol. X 70

Phot. 2. Hipidiomorphic apatite prisms intergrown by ore minerals and
component in fine-crystalline diabase from Kurowo-2. In the longest apat
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an elongated inclusion is visible. One nicol. X 70

Marek MUSZYNSKI — Apatite from diabases penetrat
borehole Kurowo-2 near Koszalin (West Pomerania)
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Phot. 3. A hexahedral body formed from apatite lamellae surrounding plagioclase
and chlorite in medium-crystalline diabase from Kurowo-2. One nicol. X 135

Wiestaw HEFLIK, Marek MUSZYNSKI — Apatite from diabases penetrated by the
borehole Kurowo-2 near Koszalin (West Pomerania)



