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Use by the geologists worldwide of any databanks and catalogues both for minerals, and for rocks is complicated with presence of language distinctions, imperfection of the nomenclature, and first of all, absence of connection with essential properties of object. At the same time clear all common "language" exists – it is language of chemical elements and their compounds. On the basis of this chemical language, and also of the information theory and thermodynamics more than 35 years ago (Petrov, 1971) the information language – the method RHA – was worked out. It is intended for the uniform description, ordering, automatic grouping of the data on chemical compounds of anyone geological (and others) objects. Unlike other ways of composition data processing, the RHA method describes analyses as the whole – integrally, therefore the characteristics which reflect simultaneously all major elements of the composition are used. The description of any analytical data in RHA system consists of three components: R – rank formula; H (En) – information entropy, which was defined by Shannon as a measure of complexity: En = – SUM pi * log pi; now An – anentropy, which was defined by T. Petrov as a measure of purity of composition: An = – SUM log pi. 1. – Rank formula – R is a sequence of symbols of chemical elements on decreasing atomic %. R is identical to result of ordering of chemical elements on decrease of the sums of all their coefficients in crystal-chemical formula, without taking into account the valence of elements or their site position. 
The symbol “=” between two elements shows that pi/pi+1 ± 1,15, which corresponds to the difference between the neighbouring components not more than 15 relative percents. Using the R, En, and An, which can serve as a “object’s composition passport”, all objects can be classified. For linear ordering of RHA-data R is accepted for a “word” in which symbols of components play a part of “letters”. These “words” are ordered by a dictionary principle, (as in dictionaries) according to “alphabet”. For the “alphabet” the sequence of chemical elements in Periodic Table is accepted. As a result a simple (monosematic), hierarchically and dictionary ordered classification of any composition set is created. The full table is available in Internet by address: The table 1 shows the RHA data for theoretical composition of most of all known garnets. We had not included some rare species without SiO4 groups. This table 1 shows that mostly the mineral species (such as katolite, majorite, yamatoite, calderite etc.) have different crystallochemical and empirical formulas, what is caused by difficulties of analysis of elements with different valence (Fe, Mn, Ti etc.), or some water (OH) content. Using the RHA system, we have no problems with hetrovalent elements, because the rank formula reflects the bulk content of them, in addition we exclude the analyses with bad sums. The last IMA report about “Nomenclature of the garnet supergroup” (Grew et al., 2013) recommended many good corrections to the names of garnet species, e.g.: the names with suffixes have been replaced by root names – elbrusite-(Zr) to elbrusite etc. It is pity, that these corrections not always are taken in consideration by mindat.org and webmineral systems, both of them are sometimes behind of these renovations made by IMA.

The end-members in minerals of the garnet supergroup mostly correspond to the minals, real analogues of which are unknown in nature. We cannot find in any rocks the garnets similar to ideal formula of pyrope, of knorringite, almandine, uvarovite, andradite etc., firstly because the real minerals due to addition of some isomorphic elements have more complicated composition and long R. The system RHA reflects the real composition of all objects, in the same way, as we receive the analysis by the electron microprobe method (the last should be ordered according to decreasing of component’s content. We do not need to use lot of triangles to distinguish the mineral species, on which unfortunately the different analyses not always can be simple shown and named. In our case, the diagnostic of mineral by its analysis is very simple, which we had done for garnets without names from some publications (see table 2, e.g. in bold type: the garners from reference 1515 –Sobolev, 1964).
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The rank formulas of compositions can be similar by different contents of components. The two other parameters of complexity and purity – En and An are used for description and distinguishing of such analyses, what is shown in (Fig. 1a, b). Being continuous changing, they are convenient for description of processes of composition evolution.
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Table 2. Fragment of the table “RHA_Grt-7 ranks” composed from published 418 analyses of garnet group minerals Full table is available at site Research Gate, by author Krasnova N.I.
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O S8i |Al Mg Fe Ca H |1520]|0.773 |44-1162-V3,Nol,p57-60_almandine Vasugupaleyem Madras,India 1-pyrope
O Si |Al Mg |[Fe Ca H |1.520|46.800 |6-1160-417 _pyrope_eclogite gabbro_Siffampundi, Madras, India-G3
O i |Al Mg |[Fe Ca H | 1520 |0.800 |43-1162-V3 Nol p57-60_almandine_Sittampundi, Madras,india 2-pyrope
O S8i |Al= Mg=Fe |Ca=H |1511 |0859 |21-1162-V3,Nol,p36-37_pyrope_Val Kadera Italy-G4
O Si |Al=- Mg Fe Ca H |1492|0906 (17-1162-V3Nol,p36-37_pyrope Rodgaugen Sondmor-G4
O Si |Al Mg Fe [Ca H 1492 | 0959 |18-1162-¥3 Nol p36-37_pyrope_Vadugupaleyem Madras India-G4
O Si |Al Mg Fe |Ca K 1471 | 1.031 |22-1162-V3,Nol,p36-37_pyrope_pipe Obnazhennaya Russia-G4D
O Si (Al Mg Fe |Ca Ti | 1494 |1.130 |19-1162-V3,Nol,p36-37_pyrope_pipe NIIGA-1 Russia-G3
O Si |Al= Mg Fe Ca [Cr |1487 |0873 [15-1162-V3Nol,p36-37_pyrope_pipe Mir,Russia-G9
O Si |Al |Mg=Fe |Ca Mn |1564 | 1011 |7-1160-t17 pyrope_gabbro_Gor-Mountain St New York, USA-G2?
O Si |Al Mg Fe Ca Mn | 1504 | 16011 (&-1160-f17 pyrope_eclogite Zo_Zilberbach Fichfel Mt., Germany-G3
O S8i Al Mg Fe |Ca Mn | 1501 | 1.031 |5-1160-t17_pyrope_eclogite Ky Zilberbach Fichtel Mt. Germany-G3
O Si Al Mg Fe |Ca Mn | 1490 |1.117 |23-1162-V3,Nol,p36-37_pyrope_pipe Chomut,Russia-G4
0O Si Al g Fe |Ca |Mn | 1492 | 1.031 |20-1162-¥3 Nol,p36-37_pyrope_pipe Marshruthaya Russia-G4
O Si (Al Ca=Mn Fe |Ti |1501 |1.137 (25-1162-V3Nol,p50-51_spessartine_Victoria Nevada US4
O S8i Al Mn Ca g Fe | 1487 | 0813 [300-1515-t1_Grt_shist E.Shikoku.Japan spessartine
O Si |Al Mn Ca Fe Mg |1513 (0846 (26-1162-V3Nol,p50-51_ spessartine KaneushiJapan
O Si |Al= |Mn Ca Fe g | 1504 [ 0806 |7-1160-t18_spessartine_crystal shists_Welly-Ford, California US4
O §i |Al= |Mn Fe H g | 1490 [ 0952 |18-1162-V3,Nol,p50-51_spessartine _Sarna Ireland
O Si |Al Mn Fe Mg Ca | 1499|0892 [19-1162-V3Nol,p50-51_spessartineNewHampshire, U534
O S8i |Al= Mn Fe |Mg Ca | 1455|1.137 |17-1162-V3,Nol,p50-51_spessartine Marshikov,Czechoslovakia
O §i |Al- |Mn |Fe g Ca |1453|1243 [14-1162-V3 Nol,p50-51_spessattine Kolmozero, Kola pen., Russia
O Si (Al Mn Fe |[Ca H |1561 | 0635 |296-1515-t1_Grt_shist_Kotu mine E.ShikokuJapan spessartine
O Si |Al Mn Fe Ca H |1492|0892 |21-1162-V3,Nol,p50-51_spessartine_Alakurtti, Russia
O S8 |Al Mn Fe Ca Mg | 1481 | 0972 |20-1162-V3,Nol,p50-51_spessartine_Gola,Poland
O ©Si |Al= Mn Fe Ca Mg | 1455 | 1.130 |23-1162-V3,Nol,p50-51_spessartine_Blumov mine,Ural Russia
O Si |Al= Mn Fe Ca g | 1455 [ 1.686 |6-1160-t18_spessartine_peg. Delaver,Pennsylvania USA
0O Si Al= |Mn Fe Ca K 1453 | 0985 |13-1162-V3,Nol,p50-51_spessartine_Emerald mines, Ural Russia
O Si |Al- |Mn Fe |Ca Ti |1455]|1.785 [1-2274t1_ spessartine_Leiper's quatry, Avondale Pennsylvania USA
O Si Al Fe Mg H [|Na | 1504 | 0826 (36-1162-V3,Nol,p57-60_almandine bugitov complex, Ukraine
O S8i |Al=|Fe Mg |[Ca H | 1451|1296 |25-1162-V3,Nol,p57-60_almandine_charnokite S IMadras,India
O ©Si |Al=|Fe Mg Ca Ti | 1451 |1.104 [27-1162-V3,Nol,p57-60_almandine Wieselburg, Austria
O Si |Al Fe Mg Ca Mn | 1515 | 0.747 |207-1515-t1 _Grt_marbor_Dol,01Di_N.Zaval'e,Ukraine almandine
O Si |Al |Fe= Mg [Ca Mn | 1511 | 0959 |42-1162-V3,Nol,p57-60_almandine 3 Haris External Hebrides
O Si |Al Fe Mg Ca [Mn | 1506 | 0925 |39-1162-V3,Nol,p57-60_almandine_Ghana
O S8i |Al |[Fe Mg |Ca Mn | 1497 | 1.038 |40-1162-V3,Nol,p57-60_almandine _pipe Mir, Vakutia Russia
O S8i |Al= |Fe Mg |Ca Mn | 1481 | 1.058 |24-1162-V3,Nol,p36-37_pyrope_pipe Kao,Lesoto-G4 3-almandine
O Si (Al |[Fe Mg |[Ca Mn | 1478 | 0972 |12-1160-t14_almandine Ky-Grt-Ged_Oriphyno,St.Idaho, US4
O S8i (Al |[Fe Mg |Ca Mn | 1476 | 0998 |25-1162-V3,Nol,p36-37_pyrope W Belomorie Karelia Russia-G4 4-almandine
O S8i |Al= [Fe Mg |Ca [Mn | 1464 | 0985 |18-1162-V3,Nol p57-60_almandine Adirondack3t. New York USA
O S8i |Al [Fe Mg |Ca [Mn | 1435 |1.104 |31-1162-V3,Nol p57-60_almandine_Anabar massif,Russia
0O Si |Al= |Fe g Ca Mn | 1435|1316 [26-1162-V3 Nol p57-60 almandine LyadovaForednestr reg Ukraine




In this table 2 one can see the two analyses (marked Italic – 6-1160-t17…from Deer et al., 1962 with name “pyrope” and next 43-1162, named “almandine”. The similar En and An point to the possibility, that these analyses are identical, what was easily proofed by examining of the original analyses (see table 3) and the recalculation them to minals and crystallochemical formulas show that they correspond to pyrope but not almandine.
Table 3. Comparing of chemical analyses
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By examination of full table we established, that most of all doubtful analyses, brought to light using the RHA-method, were wrong specified. Work on a method is provided with program PETROS-2 or PETROS-3 worked out by S.V. Moshkin (Petrov, Moshkin, . Chemical R-classifications (СRchem) of mineral groups composition are included into uniform linear hierarchical periodic classification of chemical composition of any objects, general for all national languages. A variety of application of a method is reflected more than in 70 publications, most of which are available at web site Research Gate by authors names: Petrov T.G. and Krasnova N.

We tried to use some traditional statistic methods in order to distinguish the garnets, but at factor and caster diagrams, the points, corresponding to different mineral species, can be plotted together (see fig. 2).

Fig. 2. Diagram of two factors for chemical analyses of some pyropes, almandines and spessartines. 
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Two points of analyses (are underlined): one 21-p (21-1162-V3,No1,p36-37_pyrope) was plotted in the field of almandine, and the second – 39a (39-1162-V3,No1,p57-60_almandine) is situated in the field of pyrope. This shows that the statistical methods give us no possibility to distinguish the mineral species unequivocal, while the RHA method easily shows the composition of mineral, reveals the similar analyses, and gives the possibility not only find the mistakes of diagnostic, but give the more suitable names for unnamed minerals.
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