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Abstract: [n the present paper anthigenie albite crystals are examined by X-ray
investigation. The above crystals were found in dolomitic limestones of cerfain
districts in Crete. After a short optical deseription the main constants of the cell
are given. The projections of of and p* in three diagrams of plagioclases, taken
From Wbliography, follow from which Lhe nature of the albiles as low-albites (of
low femperature) results, Finally a report is given and the found cements are
compared to the dala of bibliography including also the origin of the albites.

This paper is mainly dealing with the X-ray investigation of cer-
lain authigenic albite crystals which appear in gray dolomitic lime-
stones of Crete. The above albites were optically studied by Papa-
stamatiou, (1955) and were previously deseribed by Cayeux, (1903).
Besides, some observations on two albite erystals from the Crelan lo-
calities LlOthl"O and Ravdoukha are mentioned by Kastner and Wald-
baum, (1968) in thetr paper «Authigenic Albite from Rhodes».

The specimens we studied were collected from the areas Profitis
Thag of Sitia, Stomion of Western Crete, Sellia of Rethimno ol Central
Crete and from a locality on the west of mount Vornakas 1600 m height.
All the specimens except thal [rom Vornakas were kindly provided
by Projessor J. Papastamatiou, Athens. That from Vornakas was
offered by Professor L. Sotiriadis, Thessaloniki. To both we express
our thanks.

The examined albites, having a size usually ranging up to 2 mm,
are euhedral, tabular on (040) and they are ol black color macroscop:-
cally with a characterislic luster of the erystal faces (040). In thin se-
ctions (hey appear coloriess, transparent with elear cleavage (001} on
Lhe face (010). '
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The grystals often contain carbonate inclusions of the same com-
position with the matrix as well as opaque carbonaceous inclusions
which appear as black dots. These inclusions sometimes are Irregularly
distributed but mostly they ave arranged in the center of the crystal
parallel Lo the growth faces so as the outer portions of the crystal appear
clearer (Fig. 1). The remarks of Kastner and Waldbaun (1968) that the
inclusions are usually found in the outer parts of the crystals were not
in agreement with our observations. On the contrary the most times
the opposite was noticed.

Calcite veinlets often crosg the albite crystals and discolor them
g0 as we observe quite often the phenomenon of crystals having two
colors, that is partly white and partly black {(Fig. 2). Besides many
times the albile crystals are interrupted by veinlets which often are
continued in the hosl rock. These veinlets having derived secondarily
from circulated solutions are consisted of calcite and quartz. Not rarely
there was observed a partial or complete substitution of albite by cal-
cite and quartz either independently or by both,

Fig. 1. Photomicrograph of albite crystel being crossed by a coleite vein. Inclusions
arranged in the center parallel to the growth faces. Uncrossed polars. MTGX.

Generally the crystals of the examined albites do not have a cer-
tain arrangement in the dolomite but Lhey are irregularly distributed.
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Fig. 2. Photomicrograph of albite crystal crossed and pastly discolored by «
calcite wein., Crossed polars. MT0X.

Examination by means of the Umversal Stage and using the Rit-
tmann methods as well as the V.d. Kaaden diagrams showed that the
Anorthite content ranges betwetn 2-79 with the maximum frequency
at 4-H9% An. The oplic axial angle was found 2Vy=780-80¢ and the oc-
curring twins after the Carlsbad aud the Albite laws. Penelration
twins are also guite often. The above optical data are in agreement
generally with the observalions of Papaslamatiou (1954) sc we didn’t
prolong in delails here about this field. The extinction angle to n, in
section normal to a ranges between 13e-17°.

The albite crystals were examined by means of X-rays, mainly
using the Precession methed (Buerger). [For the examination of the al-
bites with the above method, albite crystals were cautiously separated
from thin sections under the microscope. Orientated sections with res-
pect to the optic or crystallographic elements were mostly prefered.
The b* axis of the reciprocal lattice was placed always parallel to the
spindle axis during examination. This had as a result the estimalion
of the angle § from the rotation on the spindle axis since it coincides
with Lhe difference between the two readings which correspond to Lhe
Pa and Pc directions 0-level, that is a corresponding of the directed
radiation in paralle] with the [100] and [001] directions. Though the
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values ol angle B are of little 1mporlance in feldspar studies (Smith,
1974) because of their sensitivity towards many factors, even towards
least differences in the chemical composition, however, ellorts there
were made Lo avold as much as possible the reading errors. This, as
it iz known, is better accomplished when the above way of work is
applied by using the two corresponding orientation films with respect
to Pa and Pe directions.

The used equations for the calculation of the various constants
Were ;

I d"‘:—l\£ ax L b*= ! cH= !

d* F e d(100) ° d(010) °d(001)

V*= a} bhc}h sin «* sinf siny*

1 b% ok sina® coa’ sinB* a¥by siny*
ap =— ————  be=— e gg = ——

V* ‘VY* V* V*

cosa*® cosy* — cosB¥
008 B = — Y 2

sing* sinvy*
M = distance between corresponding reflections

Filteen crystals separated from more were studied. Unfortuna-
tely [rom the above fiffteen only five gave suitable elements which are
published. The regt from the X-ray studied showed quite often dif-
[use radiations probably because of mGsaic structure.

In the following Table 1 of page 5 there are given the values of
the measured constants of the cell

With respect to the values of Table 1 there are given below the
projections ol the examined crystals in three diagrams taken from
the literature, It is obvious that the above albites are projected in
all the diagrams in the area of Low-Albite.

In contrast to the high-temperature plagioclases the natural low-
temperature plagioclases show large changes in the latlice parameters.

From Amn, to Ang the changes are as follows: o* -1 /150, b* -1/150, ¢*
+ 1/200, «* -0.30, 8% 4- 0.2°, v* -1.8° (Smith, 1956). The largest change
is in ¥, and this 1s the basis of all methods proposed for the de-

termination of composition of soda-rich plagioclases from powder re-
cords. It is interesting to note that all the high - temperature pla-
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FMigures 3 and 3 are related (o corresponding diagrams of Bambauer et al (7967)
and Fig. 4 15 related to ¢ dicgram of Kastner and Waldbaum (7968). The exami-
ned specimens fall into the striped regions.
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gioclases as well as the low-tempersture plagioclases which are more
calcic than Ang have v* acute whereas the low-temperature plagio-
clages from Ang to Ang have an obtuse value for v*.

With respect to the above from all Lhe rest constants the * angle
was used as a hetter criterton of the ancrthite conlent. Iu Iig. 3. (Bam-
bauer el al, 1967} which gives the change of y* as regards the anorthite
content, the area where the examined albiles fall into 1s marked. So
according to the above mentioned the anorthite content of the exami-
ned albite erystals with respect to v* is found in very low limits bet-
ween 3-b%, An, which comes in very satisfying agreement with the
optical data.

From Fig. 5. analogous conclusions derive (with a little smaller’
values) but the inclination of the eurve is not so characteristic as it
18 in the diagram of v*, that is why, as it was mentioned above, the
constant v* 18 used as a betler eriterion.

In Fig. 4. the projection of the examined albites coincides with
the corresponding field of Rbodian albites.

In bibliography (Baskin 1956) il is reported that the cell dimensions
of authigenic albites are substantially smaller than those of low albi-
les from other geological environments. Though in general lines the
above can be menlioned for the examined albites {from the compari-
son of constant V. to V of Amelia Albile) (Kastner and Waldbaum,
1968), however, we can not entirely adopt the above, because, for the
caleulations of V the value of B angle is used, the measurement of
which 1s nol exceptionally precise.

As regards Lhe optic axial angle Kastner and Waldbaum, (1968)
report and agree with Baskin’s and Fuchlbauer’s aspects that authi-
genic albites have generally higher values. According to them the area
of 81°-822 is mentioned. However to Papastamatiou (1955} there are
reported relatively lower values 74°-76°. In the present paper the values
that were found range between the above in the area of 78°-8(e,

As regards the genesis of authigenic albites the following can be
mentioned: On the contrary of the most feldspars, which are forme«l
either by metamorphism processes or from the consolidation of magma
during of which in most cases high pressures and temperatures domi-
nate, at least being compared with the conditions of a sedimentary
formation, anthigenic albites are formed «in situ» in sediments under
conditions of rather lower pressure and temperature. «lt is generally
accepted that the formation of feldspars at near-surface conditions re-
quires rather high ratios of alkali iens to hydrogen ions in the liquid
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phasew» (Van Der Plas, 1966). The theory that by leaching of alkali-
rich matertal the ground water can become rich in alkaline and thus
promote the growth of such minerals is different than olher current
ideas in soil science. For the formation of authigenic albite the aspect
that it may be promoted by the presence of high concentrations of cal-
cium jons, seems to dominate. That is why authigenic albites are found
in such rocks (limestones, dolomites).

Theugh the genesis of these aulhigenic formations 1s nol sufficiently
studied the following could be considered as possible: Detrital feldspars,
just as heavy minerals may function as a characteristic of a sedimen-
tary formation. Hydrothermal or metasomatic fluids are not congide-
red to have taken part in this formation. This 1s also accepted by Kast-
ner and Waldbaum who consider that Rhodian albites must not have
been crystallized at higher temperatures than albites of other geological
conditions.

From comparison of the X-ray data with those given by the above
authors as well as with the known elemenls of Ameha Albile, at least
as regards those constants which are independent of B augle for which
as 1t was menlioned the measurement errors are greater, Lhere are
not significant differences for a disagreement to be established as re-
gards the Al/Si distribution with respect to albites of other gemetical
origing as for example of pegmalites.

According to some authors (Kastner and Waldbaum 1968) it 1s
considered that the telrahedral Al/Si distribution of tbe authigenic
albiles is highly ordered, but nol as ordered as low albites from peg-
matites. This of course is also based in-osptical dala bul as it was
raentioned above the present optical elements differ a little from those
mentioned by the above authors.
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