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SUMMARY

The main hypotheses explaining the formation of granophyric textures and micropegmatite
segregations in granitoids are considered in the work. The general fabric, composition as well
as textural-structural components (ovoids and porphyritic phenocrysts, micropegmatite
segregations, and granophyre matrix) of Didkovychi-type granites were studied.

Based on the established geochemical properties of granites (WD XRF and ED XRF), a
preliminary assumption about the mechanisms of formation of the directly investigated and
similar textures was made. The degree of water-saturated melt influence on the features of
rock texture formation was confirmed and an indicator for evaluating of this degree was
formulated. A proposed program of further research is also included, which should be aimed
at: (1) additional detailed petrographic and microprobe study of the Didkovychi-type granites
isolated fabric components and similar ones; (2) determination of specific values of rock
formation pressure to implement the above indicator; (3) confirmation of the formation order
of selected textural components of the studied granites by examining the distribution of trace
elements in them.
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Introduction

As known, the texture of any rock is inextricably linked to the conditions and stages of its formation
and subsequent transformation. Therefore, studying the petrogenetic informativeness of structures and
textures can help establish relevant relationships. In many cases, such connections have already been
established. This work shares the same goal and aims at to examine specific structural and textural
features of the Didkovychi-type granites (Korosten pluton (KP), Ukrainian shield) to use them as
petrogenetic indicators in the future.

So, the general problem lies in correctly implementing the informativeness of structures and textures,
what involves a detailed study and reliable establishment of relevant connections.

Theory

According to Mytrokhyn (2011), the granites of the Didkovychi deposit belong to the Rosohiv-type of
biotite-amphibole rapaki-like granites, which were first identified and described as a separate type by
Bezborodko (1934). And let the predominance of amphibole in the composition of mafic minerals
make the investigated granites similar to rapakivi, the characteristic rim of plagioclase around ovoids,
typical to rapakivi, is absent in granites of the Didkovychi deposit. The amount of ovoid and porphyry
inclusions in the sum reaches 5% at best case. Therefore, within the framework of this work, the
author considers the presence of granophyric textures to be the most interesting feature of granites of
the Didkovychi deposit.

Considering the existing theories of their formation, it is worth noting that it will be appropriate to
discuss three main hypotheses regarding the formation of ovoids, closely related in this case to
granophyre textures. Having studied the hypotheses, according to which the rapakivi texture is result
of: (1) mixing of granitic magma with the mafic one (Sukhorukov, 1996); (2) adiabatic decompression
(Eklund & Shebanov, 1999); (3) potassium-silicon metasomatosis, which is a consequence of
repeated dissolution, transfer and redeposition of mineral components in connection with a change in
the alkalinity-acidity regime of solutions in conditions of tectonic heterogeneity of the environment
(Levkovskyy, 1975); considering the determining value of the presence of volatile elements (H-O, B,
F, P, S, Cl, etc) in the magma during the formation of pegmatites, the author concludes that the
magmatic theory of the formation of textures similar to the discovered one is more probable.
Therefore, based on the above, the author's theory was preliminarily formulated as follows: the
introduction of granitic melt containing feldspar ovoids was accompanied by a sharp decrease in
pressure, during which boiling of magma and release of volatile components into an independent fluid
phase took place. This led to the crystallization of the residual eutectic melt on the feldspar ovoids and
porphyry inclusions, which were the centers of formation of quartz-feldspar granophyre. It can be
suggested that the micropegmatite segregations were formed under the conditions of the greatest fluid
saturation of the melt, which accelerated the crystal growth rate.

Hence the purpose of the research: to establish the factors that determine the formation of specific
structures and textures of Didkovychi granites.

To achieve the set purpose, the following tasks must be completed: (1) Study the general texture and
composition of the Didkovychi-type granites. (2) Identification of structural and textural components
of their fabric. (3) Conduct a detailed petrographic and geochemical study of selected structural and
textural components. (4) Interpret the obtained data.

Method

The representative samples of Didkovychi granite after preparation were microscopically studied and
analyzed using WD XRF and ED XRF. As a result, the content of major (SiO,, TiO,, ALO3, Fe;Os,
MnO, MgO, CaO, Na;O, K0, P,0s, S, Cl) and trace elements (Ni, Cu, Zn, Ga, Rb, Sr, Y, Zr, Nb, Pb,
Th, U, Ba, La, Ce, Nd) was determined.

Results

Several stages of crystallization of texture was identified, and relationships between micropegmatite
selection and porphyry or ovoid inclusions were established.

Based on the main factor in the formation of such textures — the presence of volatile components — an
attempt was made to collect data on the water content in the melts from which the studied rocks were
formed. So, to confirm the above theory, the model proposed in the following works (Shnyukov,
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2001, 2002, Shnyukov et al, 2018) was used. This model based on the data obtained for KP by testing
the leading varieties of its granitoids.

s 3N % .8 ¢ N
Figure 1 Schematic representation of the relationship between porphyry grains and micropegmatite
segregations in thin section: 1 — porphyry grains and ovoids, 2 — granophyric border of grains, 3 —

matrix, 4 — micropegmatite segregations of feldspar-quartz composition

According to the proposed model, the evolution of the water concentration in the residual melt is as
follows (Fig. 2). As can be seen, the water content increases monotonically until it reaches its
solubility in the melt at a point where pressure stands at 6.3 kbar (11.55 wt%), what corresponds to
the depth of the magma chamber according to the used model. The dashed continuation of the line
demonstrates what would happen if water had infinite solubility. However, above the value of 11.55
wt%, water passes into the fluid. Therefore, at a pressure of 6.3 kbar, the water content during further
differentiation of the melt does not change (estimates of H,O solubility calculated from experimental
data (Holtz, 2001)).

Nevertheless, one of the important features of KP is a different erosion section for the rocks of
different blocks. That is granitoids of different types were formed under conditions of different
pressure. Therefore, the solubility of water during their crystallization also differed. In fig. 2. the
water solubility levels at pressures of 4.2 and 2.0 kbar, which correspond to the largest and smallest of
the recorded levels of the erosion section, are given. Analyzing the graph, it can be concluded that the
formation of granophyric textures is associated with an increase in the H>O content in the melt, which
is caused by its differentiation in the magma chamber up to the water solubility at the level (pressure)
of formation of the studied rocks.

In addition, it should be noted that rocks with a granophyric texture have a high content of LOI and
H,O" (Fig. 3).

It should be mentioned that H20O" content in these rocks does not at all reflect the primary water
content in the melt because it is caused only by the OH content in the amphiboles, biotite, and
accessory apatite, which in the KP granites mainly have a fluorine composition and contained in
relatively small concentrations. At the same time, the content of F and Cl in rocks most likely
approaches the content of these components in melts, since, unlike water, they are easily bound during
their crystallization in additional anionic groups of amphiboles, biotites, apatites, and F and in the
composition of its own accessory mineral — fluorite.
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The obtained data indicate the predominant role of water saturation of the melt in the formation of the
investigated granophyric textures and micropegmatite segregations. Other fluid components are of
secondary importance.
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Figure 2 Graph of the dependence of water concentration in the residual melt on f. The graph shows
the water solubility levels under conditions of pressure values of: 6.3 kbar (magma chamber level);
4.2 kbar (max erosion level); 2.0 kbar (min erosion level). Data on rock formation pressure
(Mytrokhyn, 2011)
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Figure 3 Graphs of the dependence of (1) LOI content in rocks on f.; (2) H20" concentration in rocks
onf

Therefore, it is possible to formulate a reasonable assumption that the formation of such textures
occurs at a certain degree of saturation of the melt with water, which can be quantified by the ratio of
the concentration of water in the melt to its solubility under the given conditions (pressure). Such an
indicator (k,) can have the following form:

085 -0,05 0,95 0,05 -0,05

(1)

where £ ;fr'“o — the concentration of water in the melt, and Cﬂ::c, — the solubility of water under the
given conditions.
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Based on the existing data, it can be cautiously assumed that the formation of rocks with granophyric
textures and micropegmatite deposits occurred at values of k; = 0.65-0.9. Further verification of the
assumptions made is possible only if there is data on the pressure of formation of the studied specific
varieties of granites.

Conclusions

Consequently, in the presented research: (1) Main fabric components of the studied granites were
separated and characterized. (2) The presence of vein-like biotite-orthite-epidote segregations in
micropegmatite segregations and at least two generations of granophyre matrix was established. (3)
The leading role of water in the formation of structural and textural features of the Didkovychi-type
granites was confirmed. (4) It is assumed that the formation of similar textures occurs at a certain
degree of saturation of the melt with water. The degree of such saturation can be quantified by the
ratio of the concentration of water in the melt to its solubility under the given conditions (pressure).
So, further research should be aimed at: (1) additional detailed petrographic and microprobe study of
isolated fabric components of the Didkovychi-type granites and similar ones; (2) determination of
specific values of rock formation pressure to implement the above indicator; (3) confirmation of the
order of formation of selected components of the texture of the studied granites by studying the
distribution of trace elements in them.
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