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Abstract: Assemblages consisting of larger plagioclase phenocrysts and
orbitally distributed smaller feldspar grains were studied in datail using universal
stage method. It was found that these assemblages display twin or nearly twin
relations. Moreover, similarly as glomerophyric aggregations (intergrowths) of plagio-
clases, they form systems showing higher pseudosymmetry, whereby central grains
play the role of ordering element. Calculations based on measurements of the in-
clination values, sizes and distances of grains within “orbital” system suggest the
activity of long range forces in magmatic melt, most probably electrostatic in nature.
This activity results in the formation of oriented system studied, representing an
intermediate stage of the process of formation of glomerophyric intergrowths.

When examining plagioclase glomerophyric intergrowths (groupings)
in andesites of the Pieniny region (Gumowska-Wdowiak, 1974), the pre-
sent writer observed rather frequent occurrence of characteristic assem-
blages consisting of larger plagioclase grains surrounded by smaller ones
and resembling an orbital system. One of these assemblages, presented in
detail in Fig. 1 **, was drown by means of special apparatus. The distances
between the centres of “satellitic” grains and that of the central one (A)
were also measured. Crystallographic axes of all the grains in question
were determined using universal stage and mutual orientation of twin
intergrowths were examined (Tab. 1). It was found that individual cry-
stals — similarly as in twins — are mutually rotated by more or less
regular operation of diads which are nearly parallel to crystallographic
directions — often less common ONes (Fig. 2) ***. These axes form se-

* Museum of the Earth, Polish Academy of Sciences, Warsaw, Al. Na Skar-

pie 20/26.

#* Hornblende andesite, Krupianka stream — average composition of plagio-
clase — 47% An.

#x* More than one symbol a given axis is due to cooperation of twins of the
same type (Albite, Pericline or corresponding triadic ones). Symbols with the mark
of equality indicate that a given axis is both the edge and the normal of g tace,

This also refers to ideal projection.



assemblage of plagioclase grain in andesite from Krupianka streani,

Fig. 1. Oriented :
Pieniny Mts.

quences of mutual geometric relations, though do not project precisely
on common great circles. This is caused by some deviations from mutually

ideal symmetric position of grains.
In order to examine “twin” orientation and othér geometric relations
of not contacting grains it was necessary to construct such ideal projection
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which would contain all the elements of symmetry o i
projection was constructed on the basis of ziyreal sezuefng:eofricle:rcll:ng‘gs
by Roman number I (Fig. 2) and satisfying two fundamental conditions
1) it contains the axes combining 5 grains (A, a, b, d and g) whereb:
2) the axes proiect possibility close to one great circle. In order to presenyt
all the relations found in an ideal forms, it was necessary to change.the

Table 1
Twinning of individual grains
No. Grain 1010] 001) L [010] | (919) [001] L [001]
o bl Telyi d g bl 0 (001) (001)
1| A 12,34 13,24 14,23 15
2 (1 1P 12 13
) bl 12 23 13 At
i | spnsiakil T L2 23 24,56 25,46 26,45
5 | dy 12,34 13,34 14,23 e
A_,,S_‘! ) 12,34 14,23 13,24
7 i 12
W8 e, A NHIAE s
e 12 T
{10 B1991 12 13 23 14

angular distance between initial axes of this sequence, 1.e., b(21i),\1b_2 and
b(121) Aa, (b — bisectrix) and to accept such great circle, the normal of

which ([125] edge) forms an angle of 55° with Y axis of the A grain. These
initial data were determined by means of graphical approximation. Three
‘ndividual axes project distinctly on this circle (biadsy, a3dy and bixGaz)
while the remaining three deviate within the limits from 1 to 4°.

In an ideal projection (Fig. 3) on a plane perpendicular to Y axis of
the A grains, Albite directions of @3, C24 and g3 individuals and Pericline
ones of Ajsgs, hiz and iap grains, forming the angles of 88°, are over-
lapping. Two multi-axial sequences (IT and IX, Fig. 3) are situated perpen-
dicular to the former ones. Their axes result both from direct “twin”
relation between grains in question and from triad intergrowths observed
in them. There occur here all the sequences of axes of real projection
from I to VIII and further four —= from IX to XII, resulting from ideal
projection. The change of indices of some axes is also due to this pro-
jection.

When considering individual sequences from point of view of geo-
metric transformations, we find at least 4 axes forming a closed trans-
formation cycle, allowing to go back to the initial position. Let us present
a transformation scheme »p” exemplified by 4 axes of the sequence I
(Fig. 1).
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Rig: 2. Stereographic projection of oriented assemblage of grains presented in Fig. 1

1) b(311) — b4, }43 e

2) bE21)— Aay

3) b(5(_)1) %393 } =465

4) b(341) — gsb,

As follows from Euler’s law, the angles between the first and second
as well as the third and fourth diads are equal. The axes 1 and 3, as well
as 2 and 4 form couples of independent axes, i.e., have no common sub-
individuals. The axes of the first couple are combained by means of the
third one, the operation of which determines the origin of the fourth one
(secondary).

On the real projection and, more abundantly, on the ideal one, "twin”
axes belong to more than one sequence. Consequently, there result further
iransformations of some grains into others. Tt is easy to find that all the
grains belong to one transformation cycle.

Similarly as in glomerophyric plagioclase intergrowths (grouping)
(GumOWSka-Wdowiak, 1974), we observe here individual sequences of
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"twin' axes forming systems which simulate higher symmetry. Complete
systems are formed friadic twin relations (Gumowska-Wdowiak 1974),
whilst incomplete ones or their fragments result from simple twins. When
the angles between four cooperating axes are equal or close to 308, 45
60° or 90°, incomplete systems are formed displaying trigonal, tetragonal,
hexagonal or orthorhombic pseudosymmetry. If this condition is satisfied
by two angles only — the resulted sequence can be considered as a pseu-
dosymmetric fragment. ' :

From this point of view, the axial sequences can be characterised as
follows:

Sequence I — 6 "twin” axes form two pseudotetragonal fragments
(a, b) mutually connected by means of two common axes. The first of
them is formed of grains 4, a, b and g, whereas the second one of ¢, b, d

and g. In the first case the pair of axes b[121] 05 — b(BAIl)n:g3 is con-
nected with the second pair b(f%ﬁ.)t\lb2 = H(60) s Iihe second one —

b 1125 =
this relation takes place between pairs __L_[(KI]) dib, — b(501) g, and

b(341) 0,0, — b(341) 4., - These both relations can be described by means of
conventional symbols:
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Fig. 3. Ideal stereographic projection of oriented assemblage of grains presented in
e Fig. 1 »
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b(121) v a, *b(341) 0,0, / = Lisse = [125]
a) b(121) :;a, (341)s, '/ 6501 o 46,5 [

951 /b(341)a,
-.“J:ﬂ,if:— B F A < [125]
(501) [ b(341) g,
The sequence of indices denotes the sequence of transformations.
Sequence IT — 2 complete pseudotetragonal systems, of which this
denoted by a was formed by cooperation of Roc Tourné axis of the g grain

and the twin triad Albite : Carlsbad : Roc Tourné of the c grain. Con-
sequently, two new triads were formed:

b) b(501)ug, b

- b_L[201]c
b[201] gy, : (010)cy, -__£E0101 494
a) RT3 Cas: Ab g RT 2 /ﬂ‘ T e L444.5° = (010)
46 56 45 1203 (010 )74—7[2(137]‘]'3
)l X ]'lr‘"ﬁ 2 ( )('65 ! (010)
b) resulting from combination of Albite law of ¢y grain with twin triad
30 :
of the type [301]: Ab :%([%6;—] of a and g grains:
- bL[101
: i by 8 Dl Lo
: b L[301] 4,0, / ! ) (010)
b bt S BRI e SR T,
b e WL e
i (010)
Lisse = (010)
Sequence 11T — Fragment of a system showing pseudotrigonal ten-
dency:
b(311) 4,0, b(110) S L rd . — b1
+0 Lol R 52,5° —
i O el Gy,
Sequence 1V — Two fragmentary systems a — b, pseudohexagonal,

are connected by a common axis of f and e individuals and ¢ system dis-
playing pseudo-orthorhombic {endency and combined with the former
axes of b and i individuals:

A S / 4 %
o) (208) 4Bl el T T Lo == [614]
Je (687
b1 [125) - b(041) vy,
by PO g B0y e, [——— L = [614]
(501) = b(325)e.dy
b1 [125] . b(04)) by, 5
e e 0 08 ) s s AT (614
G o o e L
Sequence V — Fragment of a system showing pseudotetragonal ten-
dency:
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h(341) .,

R b(0ALY o et e e a
2 "'/b(582)_f.,,q‘ Bl
den%;(:]uence VI — Fragment of a system showing pseudotrigonal ten-
g Ll B0 adn vl s
b(302)ve; SOUL2) oty f s Lo = b[223]
/ b(582)1,,

Sequence VIT — Fragment of a system showing inter i
; s mediate t 7
between tetragonal and hexagonal pseudosymmetr}g/: PR

b[453] v,
Po,; +b[403]gyc, | [453] .0,

= L5 = b(304
loliRart i N (309

Sequence VIII — Fragment of a s stem displayi e i 1
e y isplaying pseudotrigonal
i o A6
b(341) dya, * b(103)15, / = s L= iR
[ b(121) 1,4,
Sequence IX — Three complete systemis: a — pseudotetragonal, b —

showing pseudotetragonal tendency, ¢ — displaying pseudo-orthorhombic
tendency:

b(201) n,a,: Pa,, : bL[010]

= Ah
20k s
o Pog 308, P Seni| it e o Ty il
: hpAg s Ay « =0
01K e

Ljolgk.
g X /(203)“'?*3 "P»‘,'u: —‘_(‘27&4) Aﬂ:
b) M, i Piy:Sci, <Ma,: 2 PORE TN - i Sy
[ 1208)1.a, + Pyt 210201 0
(ad). 7
Lis = [010]
bL[010]

b(201)in, : Phyy ! (201) Zz’

QY R M RS Scty / S b—_lr__[()?lO] 4 * e =008l
17(201),_,:,2 % png‘ 3 (201) 1l
Sequence X — A complete pseudotetragonal system, resulting from

cooperation of Albite twin a3 and nearly triadic relation between A;; and
hoy individuals:
bL[101]a.n, /D(21)aga, : D[101] " b 128) nia
G e »[%7]7\,)_/_'__7 say + B[101] ayng (_,4 ) nyay
i W (010) agng [ b(121) ;a5 : B[101] aghy- D(121) inya,

Lize = b[101]

Ab

34

Sequence XI — A system displéying pscudo—orthorhombic tendency:
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b(341) aza,
b(110) ¢;c,

= SO a1 Y
5(101) gay *D(328)dye, / Ly = b[111]
{

Sequence XII — A fragment of pseudotetragonal system:
bi122]aa,
3/ B[122] vges

b101],,c, 112014 Loy b

i iti indivi f pseudo-
When analysing the mutual position of individual sequences O udc
symmetry, it is observed that they display a tgndency toward cu;nc
bseudosymmetry. The first system presented in Fig. 4, was formed ug
to superposition of three pseudotetragonal ones (ITa, IXa — X), the tetra
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Fig. 4. Stereographic projection of pseudo-cubic assemblage of grains; A4,1a, ¢, g, [v

axes of which are mutually nearly perpendicular. This system consists
of 5 grains: 4, a, ¢, ¢ and h, while the second one of the grains @, g, d
and b, supplemented by a possible individual j; and two albite subindi-
viduals b; and d;. The latter is formed by cooperation of twin triad of
pseudotetragonal sequence IIb and pseudotetragonal one Ib (Fig. 5).
Pseudocubic system of this type results from cooperation of the triad:
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e U ., L[125] A
b[301]: Ab b= 4o, b(501) : [125] 10~ ) and b(341) : b[125] :
 pE1125]

(341)

The first system can be considered as representing superior symmetry
resulting from superposition of lower symmetric systems, whereas the
second one originated from triadic transformations (Gumowska-Wdowiak,
1974).

The presence of only two pseudocubic systems combining 7 or 10
grains does not exclude the existence of other ones if we will take into
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Fig. 5. Stereographic projection of pseudo-cubic system of grains: a, b, d, g, )
account that only these grains surrounc}ing the central one (4) where
studied which lie in the plane of thin section. Mpreover, these t.wo.systep:s
display definite mutual position (two tetrads of the former coincide wit
a triad and a diad of the latter) and therefore we may suppose that there
exist a superior relation between them.
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| " i iy : Table 2
Inclination of , twin orientatior of grains ,
Nr |Grain A a b ¢ d ' e f g h 7
seqpi T & | T ] O \ e _— -
| uen| fuvw]| . i : ; g . 4 | f i E
ok liaa) 7 i e [fn i ‘I lr i I T i I 7 i 1 | [t i \I r i ) [ T i i i i ‘I T ‘1’. I
'S . P . e St A Beists o o - TERR O - = { |
‘ SRR A A AL
1‘))[125] w6 |75 |1 |s8u5|71 |45 |37,5(87 |05 28,5 26 | 2,5 i ‘ \ 88 | 88 | 0
| 11| (010) 57 |58,5| 1,5 53 [152,51(055 i \ 57 | 58 1
11| [614] | 23,5| 24 | 0,5 80 |89 |9 |265|3L5|5 | 66,5| 81,5| 15
1V| b[114| 45,5| 45,5| 0 89 |83 |6 gg | 89,5 15 | “ 35,5 48,5(13 | 73,5| 89,5| 16 31,6| 28,5 8
V{b[014] 29,5| 21,5 8 ! 43 | 22 [91 | 89| 80 | 2
| VI|b[223] 45 148 |3 ‘ 69,5| 87 | 17,5 | 59 | 47 |12 80 | 79,5 05
| VI1I|b(304) 35,5| 34 | 1,56 | 86,5|89 |25 ‘ 83 | g0 | -
7 N Q¢ P p = i v ne
VI 013531 it 30,5| 31,5| 1 79,5| 86 | 1.0 ‘ l 37,5 315 6 | 40,5 385 2
g bl LADR EN00 calt el \ ‘ 37 | 555|185 50 |55 | 5
x|b[101]{ 89 |88 |1 |845 885 4 ; 2 76,5| 88 | 11,5
X1|b[111] 67 771,545 (Rt M 5 0 i G S HG | 71 | 871 |18
XI1{b(212)| 84,5| 84,5| 0 ‘82 g4 |2 |48 |46 |2 |705|7454 ‘ ‘ %
z ! b ! B = L 2 . |
| M. val. of inclina l r ’ : g ; - G e N SR L
tions 0,5 3 4,1 3,2 44 | 0% 12 44 1o g '
T T SR e e o e e o [T, R Y ] B sl o o 7 e
S ofErais Bl | L) A AR T R L ) '? ) 0,11 0,08 04 0,07 1,98 |
Further examination tended to find if there is any relation between Let us consider the examined oriented system with central grain "A”
inclination (small deviation from a rotation by 180°) in the "twin” orien- (Fig. 1). Its stereographic projection is presented in Figs. 2, 3 and 4. The
tation of grains and their distance from the central grain A or the size force of attraction between two grains can be expressed by analogical
of ”satellitic” grains. This study consisted in measuring the angular | formula as that of gravitation or Coulomb’s law:
distances between centres of spherical triangles (X, Y (001)) of each in-
dividual from the normal sequences of axes, in which this individual took : Wig = S1°5,
part. These measurements were carried out both in real and ideal pro- | %
jections relative to u.ormals of the lgtter one. Cgpsequently, two values where: S, — surface of grain (its mass or sum of charges would be pro-
(r, i) for each individual were obtained. The difference between them | portional to it)
corresponds to inclination (I) relative to normal ([uvw), (hkl)) of a given r — distance of “satellitic” grain from the central one.

sequence. Since each grain participates in several sequences, the average
value of inclination was computed (I) for each grain (Tab. 2).
When examining the value of inclination (I) as a function of the

Inclination should be reversely proportional to the value of "F” force.
thus, for a given system, the product of force and inclination should be

distance and size of a grain, a characteristic regularity was established congtant:

in the latter case. As follows from the course of inclination curve (Fig. 6) ] = Kby d I-”’F?” =K

the smaller is the grain the larger is its inclination (lower degree of gl

“twin” orientation). On the other hand, deviations of points from this |

curve and particularly of the grain suggest some relation on the distance ! By applying the above formulas, K values of the system were com-

between them too. puted, considering A grain to be the attraction centre. Average means for
If long range forces acting in magmatic melt are responsible for the inclinations of central and satellitic grains are given in Table 2. Though

the surface of grains (S) but approximately determines their sizes, very
good concordance of K, value was obtained. For all the grains, except
R andtthi; the K, value vary within the limits 1.26—1.62 (Tab. 3).
Since K, values for »g” and "h” grains are nearly the same (0.22 and 0.25)
and because these grains are situated closer to large grain Aok (g )
further calculations for a system with the latter grain as the central one

formation of glomerophyric intergrowths of phenocrysts — synneusis
aggregates (Vance 1969), the values of inclination, grain sizes and the
distances of grains from the central one should be concordant with ma-
thematical presentation of these forces. On the other side, such con-
cordance would indicate the possibility of existance of t}{e forces in
question. ‘

>
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¢ ried out (Tab. 3 — second part). In this case t’h,e congtant fon g
:nedre"i?’rgrains as& well as that for similarly distant “a” grain was <leose
to K,. The constants for remaining grains were 'velz,y”close, ranging r”o%n’
051 to 0.59 (K,). Relationship between inch{lau’on )l .and the f_orqe .‘d
is presented in Fig. 7. In this diagram, projection points are d1sIt<r1blixt§8
along hyperbolic curves indicating average valugs of Kl., K, and‘ o (ks
0535 and 0.235). It should be noted that the ratio of ‘Fhls val}les is appro-\
<imately 1:0.4:0.16, so that each successive value is 2.5 ‘gmes smallgr
than the preceding one. Calculation of constants for any arbitrary combli
nations of grains have given diversified rgsults. Consequ_ently, only z:
and i’ grains can be considered as attraction centres. Oriented systems

hfe 025 b ga 05 dc 075 1 1250 150 175 225 mm?

Fig. 6. Diagram showing relation between »twin” ovientation of grains and their size

of grains (synneusis assemblages *) represent, unquestionably, an inter-
mediate stage of development of glomerophyric intergrowths (synneusis
aggregates). Fairly constant values of K indicate that these both forms
are due to the activity of long range forces in magmatic' melt. Three
numerical values of K computed are, most probably, due to complexity
of this process being the result of interaction of several attraction centres.
This conclusion is confirmed by the structure of the rock in question
where numerous orbital systems are observed. Consequently, each grain
belongs to more than one of these systems. It is supposed that interaction
of several attraction centres could result in establishing a state of ener-
getic equilibrium; processes of crystal aggregation are inhibited. Lack of
glomerophyres consisting of larger amounts of grains differs the rock in
question from ather varieties of andesites of the Pieniny series (Gumow:-
ska-Wdowiak, 1974). Simultaneously, this phenomenon can be considered
as an argument for correctness of the above hypothesis. It is supposed that

* The term proposed in accordance with Vance’s nomenclature- (1969).
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this type of porphyric textures is connected with peculiar mechanical con-
ditions of consolidation, when no violent turbulences or any other intense

lava movements took place.

Detailed quantitative analysis of oriented systems of i
g tit vsis ! \ grains clearl
indicates the activity of long range forces in magmatic melt. In 1:hi>st

Table 3
Results of calculation ,,F” and K
Gralaiill 54 o v 4y P ASR ko o B0
kAo i B | g K, I K, l Ky
2 [ s | on | ae ] owe | s Jwe] |
|a—b | 128 | 03 1,26 0,266 5,2 1,38 1
baml | tiapen 060 | 140 | 0302 PR ‘
A—d | 12 e g O 4,9 1,26 ‘
A—e 128 < - 11 0L o 1,32 \
A—f | 12 0 103 | 0,007 16,7 1,62 |
A—g o T e A e 2,6 022 |
A—n | 1 G T 12,5 0,25
S Sx i SRR it Uy
T 1,98 128 | 293 0,248 5,5 1,36
i—h 1,98 0,07 1,40 0,071 17 1,21
040 | 1,96 0,206 7,1 1,46
0,42 2,21 0,171 8 1,37
033 | 346 0055 9,7 0,53
T 010650 8,2 0,53
T T e 9,4 0,59
0,11 2,87 0025 | 204 0,51
008 | 246 | 002 21,2 | 055

concrete case it was possible to catch this activity in the very act whilst
in glomerophyric intergrowths we can observe merely their effects.
Though all the regularities established are evidently documenting the
existance of the forces in question, their nature is still problematic. If
these forces are responsible both for attraction of crystals and their pre-
ferred orientation (resulting from their ”twin” orientation in rock matrix),
we may suggest that these forces are electrostatic in nature. Preferred
orientation and mutual attraction of grains can be due to electric polarity
of crystals suspended in the melt. Distribution of electric charges resulting
in dipol moments of these particles can be responsible for drifting toge-
ther and union of phenocrysts. The activity of long range forces does not
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Zofia GUMOWSKA-W DOWIAK

LOW PLAGIOKLAZOW
ZESPOLY FENOKRYSZTA
OBUNIPR D W ANDEZYTACH OKOLIC PIENIN

Streszczenie

s izniac rch (tab. 1) fenokrysztalow
7 iot badan sa zespoly zbbzmaczgnyc ¢ ; i
plagii)zlfl(ziarzrgg/ eVrVn andezytach okolic Pienin (fig. 1). Poszczegodlne ziarna

: g o

ie j ostach — znajdujag si€ wzgledem 31gb1e w potozeniach

P".‘?"‘-’néf ]c?qk(gg.zrm. Osie bliini;cze tworzg ciggl wzal_]emnych zagez.r;osg

bhznlat ycznych (@=VAIlI, fig" 2), chociaz nie ukladajg sig dokladnie ')ve-

8e0r21en;}éh Kotach wielkich. Spowodowane to jest grzede wsz.}lr(si‘gkzrzlenga_
vvﬁglkimi odchyleniami (inklinacja) od obrotu o 180°. Stad wni 1W

50

i s M e

dania nalezalo przeprowadzi¢ na rzucie idealnym; jako konsekwencje
tego rzutu powstaly dalsze 4 ciagi od IX do XII (fig. 3). Podobnie jak
w zrostach glomerofirowych plagioklazéow (Gumowska-Wdowiak 1974), tak
i tu poszczegoblne ciagi tworza uktady (lub fragmenty) o wyzszej pseudo-
symetrii od rombowej do heksagonalnej. Co wiecej, w wyniku wzajemnego
ich wspoéldziatania utworzyty sie dwa uklady o tendencji pseudoregularnej
(fig. 4, 5), z ktérych drugi uzupetliony zostal mozliwym osobnikiem j,
i subindywidualnymi albitowymi b;," i d,. Badajgc wartosci inklinacji
(tab. 2, I — usrednione wartosci inklinacji ziarn wyliczone jako réznice
odlegtosci kgtowych srodkow trojkatow sferycznych biegunow X, Y i (001)
od normalnych ciggéw na rzucie idealnym i rzeczywistym) jako funkcje
wielko$ci ziarn stwierdzono, ze im wieksze ziarno, tym mniejsza inklina-
cja, tzn. tym wiekszy stopien orientacji ,,blizniaczej” (fig. 6).

Praca zawiera dalsze rozwazania na temat mozliwosci dzialania w sto-
pie magmowym sit dalekiego zasiegu, odpowiedzialnych za proces two-
rzenia sie zrostow glomerofirowych, ktorych stadium posrednie stanowig
zespoly orientowane (uklady orbitalne). ZaleznoSci matematyczne, ktére
wystapily miedzy wielkoscia ziarn (powierzchnia S), ich odlegloscig (r)
wzgledem ziarna centralnego (A i ,4”) i inklinacjg (I), wedtug wprowadzo-

S;S
nych wzoréw: ,F” = % (analogiczny do prawa grawitacji lub Coulom-

ba), i ,,F” I = K (const.) dowodzg istnienia tych sit (tab. 3, fig. 7). Poja-
wienie sie trzech serii K (K;, K,, K;) wskazuje na wzajemne oddziatywa-
nie wiekszej liczby osrodkéw przyciagajacych (w badanym ukladzie ziarna
A i ,i”). W wyniku takiego oddzialtywania moze powsta¢ pewien stan
réwnowagi energetveznej w stopie, hamujacy dalszy proces lgczenia sig
krysztatéw. Obraz mikroskopowy skaly potwierdza ten wniosek. Zjawisko
lgczenia sie i wzajemnego orientowania sie ziarn najlatwiej tlumaczy sie
dziataniem sit elektrostatycznych.

OBJASNIENIA DO FIGUR

Fig. 1. Orientowane zespoly ziarn plagioklaz6w w andezycie z potoku Krupianka,
Pieniny 3

Fig. 2. Projekcja stereograficzna orientowanych zespoléw ziarn przedstawionych na
fig.1 ; !

Fig. 3. Wyidealizowana projekcja stereograficzna orientowanych zespolow ziarn
przedstawionych na fig. 1 ;

Fig. 4. Projekcja stereograficzna pseudo-regularnego zespolu ziarn: Afancim h

Fig. 5. Projekcja stereograficzna pseudo-regularnego zespo.lu ziarn: a, b, 4,0 7

Fig. 6. Diagram wykazujgcy zalezno$¢ pomiedzy orientacjg blizniacza ziarn a ich

wielkoScig G

. Wykres inklinacji ziarn jako funkeji ,,F”

3

Fig.




3o¢pus fMMOBCKA-BﬂOBHAK

OPMEHTMPOBAHHblE KOMIIJIEKCDI ¢'EHOKPMCTAJ1J]OB
NJAATMOKJA30B B AHJLE3UTAX PAMOHA MEHWH

PeszioMme

[IpeameroM aHajlusa OBl KOMIJIEKChI JIBOMHUKOBAHHDIX penoxpucradi-
J0B MJarvuokJaasoB B anjesnTax paiona Menuu (cur. 1). Oraeabhble 3eprd
pacroJiaraiorcs oTHOCHTEIbHO APYT Apyrd B JBOUHUKOBBIX TO3HLHAX (dur.
9). JlBoitHHKOBbLIE OCH 06pasyior rocJe0BaTeIbHbIE reoMeTpHuecKHe CBAH
(1 — VIII, dur. 2), XoTsl U HE pacmojiaraiorcs Ha OOILUX OKPYKHOCTSX. 10
06yCJ0BJIeHO, NPEXKILE pcero, HeOOJbIINMH OTKJIOHEHHAMU (uuKAMHALICH
oT moBopoTa Ha 180°. B cBsidu C 3TUM GoJsiee jeTajbHble HaOs10/leHus Cae-
j0BajJo NMpOBECTH HA paeabHOil NPOEKLHH. [TocaefcTBHeM 3TOH NPOCKIHI
Guuin janpHefmne CBA3M X = X (gur. 3)- Toxo6Ho raoMepoprpoBbIM
cpacTaHuam NJAaruoK/aason (T'ymoBcka-BjosHak 1974) Tak H 3J1€Ch OT/LeJIb-
HLle CBA3M 00pasyloT CHCTEMb [ICeBJIOCHMMETPH BbICIIETO nopsiaka — OT
poMOHUECKO# 10 rexcaroHajbHylo. bosee Toro, b urore MX B3aUMO/EHCTBi
06pa30BaNuCh ABE cHeTeMbl ¢ TICEBIOKYOUUECKHMH npHU3HaKaMH (Qur. 4, 5,
propasi U3 KOTOPBIX JOTIO/IHsAETCS BO3MOKHBIM WHMBHAOM j; 1 CyOUHAMBI-

aMy anpouTa by u d . TTyrem onpe/ie/enus BeJUUHHbl HHKANHATLHK (7a6. 2,
I — cpejlHue 3HAUCHHS UHKJIMHAIAHA 3epeH), npencmnﬂmomeh pasHuHy yrjo-
BLIX PACCTOsHMI cepe/iui TpeyroJbHUKOB ceprUecKHX MoMOocOB X, Y u (001)
oT HOpMaJieil IBOHHUKOBBIX CBsizefl B WjeabHON U HCTUHHON MPOEKUHX, 4To
00YCI0BIEHO pespuuHOll 3epeH, OblIO KOHCTATHPOBAHO, 4TO HEM GoJbLIe
3epHo, TeM MeHbiIad JHK/MHALHKS, T. €. TeM BbICIIas cTerenb ,,ABOHHHKOBOH”
OpHEHTHPOBKH (pur. 6).

B pabore TaKKe paccmMaTpuBaercs BO3MOYKHOCTb CHJI JLa/IbHEro JleHCTBUA
B JKHIKO Marme, COJEHCTBYIOUIMX 06pa3oBaHuIo rioMepodupoBbIX CPOC-
TKOB, TIPOMEKYTOUYHOH crajieit KoToporo sABJsIoTCA opeHTHpOBaHHbIe CKOMJIC:
uusi (opOUTANBHBIC cucrembl). MaTeMaTHIECKHE 34BHCHMOCTH Me¥K/Ly BeJH-
ypHoil 3epHa (MOBEPXHOCTD paspesa — ), paccrosnue (r) oT [LeHTpaabHoro

e

sepua (4, i) ¥ MHKJIMHALH (I) mo GopmyJam: Wl 7272‘ (anagaorudso

Hpiotona, Kynomba H el = i (KOHCTAHTA). Benuuunbl Koncranthl K
puunciennpe (Tab. 3, dur. 7) yKasblBaioT 4TO JIefiCTBUTEJILHO CYLIECTBYIOT
CHAIBI J1aJIBHOTO neiicreus. [loayuenne TPEX cepuit K (Ky, K, K,) yKasbiBaeT
Ha nedcTeue pajaa UeHTpoB B3AMMO/IEHICTBHST B OPEHTHPOBAHHBIX CKOTJIEHUAX.
PesyabTaToM B3ANMOJIEHCTBUS TI0SBJIAETCS ornpejiesieHHoe IHepreTHiecKoe
paBHoBecHe, TOPMO3ALLEE JanbHefInit  npouecc COCAUHEHH OT/Ie/IbHBIX
seper B roMepodUpHIL. MuUKpOCKONHYecKas KapTiia MOJITBEPIKAaeT TO 3a-
kiaouenne. CoeluHeHHe 3epeH H HX B3auMHas OpUeHTHPOBKa Jertye BCETO
06bsACHIeTCS AeHCTBHEM 51EKTPOCTATHUECKUX CHIL.

OBbACHEHUS K OUTYPAM

®ur. 1. OpreHTHPOBAHHDIE KOMIJIEKCHl 3epeH [IarMOK/1a30B B dH/LE3HTE pyubst Kpynatka
B Ilenunax

®ur. 2. Crepeorpauueckasi NPOCKLNA OPHEHTHPOBANKLIX KOMILJICKCOB 3€peH, NpeicTaBlieH-
upix wa dur. 1 . ; ;

Odur. 3.

bur. 4.
Our. 5.
Duyr. 6.

Uneas A
Jleanu3npoBaHHan (‘Tcpeorpad)wlecKaﬂ POeKI A

3epeH, npeacTasiennbix Ha Qur. | OPMCHIUPOB AR, SOMITERCED

@ epeo ]’)dq) d JEH! » i

€ HYecKas TpOoeKILHsd > / ( 3 >

- (& NCEeBJLOKYOHUECKOTO KOM KC sepen: A, a, ¢ g h
1 Je

Crepeor pa bH‘IQCKdﬂ NnpoekIius HCCB,'IOK)’GHLIQ(.KOI() KOMIIJIEKCA 3€peH: a b, d g, 3

Juarpamma, H306pax
alollans 3aBUCHY vy
peH 1 HX BeJHUHHOM 10CTb MEeMK1Y /ABOMHHKOBO# OPHEHTHPOBKOH 3e-




