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“Crystallography. — “ About the dbligue extinction of rhombic crystals.”’
By J. Scumurzer, (Communicated by Prof. A. WicnmaNN).

(Communicated in the meeting of Novemher 30, 1907).

1

As lale as the year 1900l Arwrep Harker in a brief communi-
cation *) pointed out the fact that with rhombic crystals the oblique
extinclion on planes making a small angle with the c-axis, is to be
neglected only when the angle of the optic axes has no great value.
That this was not superfluous is perhaps partly owing to the fact
that, in the application of the theoretically deduced results concerning
the extinction of crystal-sections mineralogists have confined themselves
to monoclinic_'and triclinic minerals, preferably to the feldspars. *)
1t seems, therefove, that the circumsiance that rhombic minerals as
a rule show an oblique extinction and only exceptionally a straight
one, |is not laid sufficient siress on, though the fact is of course
well-known. *) That is why, even in the younger petrographical
literature, it is olten alleged, in verification of the rhombic nature
of a mineral, that all ils sections show a siraight extinction, whilst
at parily straight, partly oblique extinction of the crystal-sections the
monoclinic nature of the mineral is considered {o have been proved.?)
A separation of rhombic and monoclinic pyroxenes, olivine and
diopside, zoisite and klinozoisite however on the ground of the
character of the extinction is not {o be insisted upon; only in case
of small axis-angles this characieristic has some value as a criterion.
What gave rise to the calculation of the angles of exiinction for
olivine was that considerable extinctions were found with respect
to a particularly well developed pinacoidal cleavage of this mineral,
whilst, 1o compare them with the results oblained from this, Ihave
also made the same calculalions for tale.

1) Mineralogical Magazine, XIII, 1903, p. 66—GS8.

2) Micurt Livy, Ann. d. Mines, (7), XII, 1877, p. 392—471, Abstract Zcitschr. {.
Kryst. I, 1879, 217—231; Minéraux des Roches, 1888, p. 9 seq.; Fouqui el
Micmes Livy, Minéralogie Micrographique, Paris 1879; A. Harxer, Min. Mag. X,
1893, p. 239—240; G. Césaro, Mém. cour. Acad. Roy. Belg. LIV, 1895; Dawy,
Proc. Americ. Acad. Arvts a. Se. XXXIV, [899, p. 811—328; A. A. Ferro, Riv.
di Min; Padua XX, 1898; Alti Soc. Lig. di Sc. nal. Genova, 1X, 1898, Abstlract
Zeitschr. [ Kryst. XXXII, 1900, 532; Vicenre v Souss Branplo, Communicaces
da direcgio d servig, geol. de Portug. 1V, 1901, 18—126.

%) Cf. Touqui et MwcneL Livy, Minéralogie Micrographique, p. 55—57.

1) GI. Lacrorx, aboul Fouqueit in Conlributions & I'élude des gneiss & pyroxene
el des roches & werndrile, Bull. Soe. frang. de Minéralogie XII, Paris 1889,
p. 828.
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Olivine and Talc.

If O be the intersection of the acute bisecirisx with the globe of
projection ¢=1, 4 and B the projections of the optic axes, ZO the
“axis of a zone, from which Z@b represents an arbitrary plane with
its pole NV, then, according to Fresnr, the extinction on the plane
ZQb, with respect to the zone-axis, is represented by the curve Z,
when the plane ¢N divides the angle BNA into two equal parts.
Suppose we call ~ 0@, the inclination of the plane (V) with regard
to the acute bisectrix, %, and the angle of extinction with respect
to the zone-axis,” ~ Z¢ =1y, then, according to MicnerL Livy') the
value of y can be calculated from the equation:

cot 2y = cot («Z + bZ).

\

~ Fig. 1.
~aqZ = ;i — / ANd'.

Now in the right-angled AANa/
. tg da’  cotp
sin Na'— cos (v + ¥)

tg ANa' =
so that:
tg aZ = cot ANa' = tg  cos (z + ¥).

In the same way we find: \

1) Les Minéraux des Roches, p. 9.
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tg bZ == tg v cos (& — ).

Now ,
1—tgaZtgbZ _ 1—tgutyv cos(a y)cos (v—7) 1
tgaZ 4-tg b7~ tgucos(&--y) + tgrvcos(w—y) @)

As is indicated in the figure, here the particular case is considered
that the zone-axis lies in the plane forming right angles with the
acute bisectrix, So that u v =a. TIf we lel the zone-axis succes-
sively make different angles « with OF, varying from 0 to s, and
if, at the same time, we let this plane perform a revolution about
this axis, then N passes through the whole surface of the globe and
consequently the extinction with regard to OZ can be calculated as
a function of e and 2 for each arbitrary section through the crystal.

As w4+ v =, the formula (1) can be simplified as follows:

1 4~ tg® wcos (@ -+ v) cos (¥ — )
tg u [cos (& 4 ) — cos (& — y)]

cot 2y=cot (aZ4-02) =

cot 2y =

from which we derive:

— (cos® g 4 sin’ g cos® y) - sin® psin® @

cot 2y = - -
sin 2 sy sin @
cos® u + sin® weos*y 1 sin® u )
= — - - . = - ——ysmx . . (2)
sin 24 sin y stnw  stn 2y sin y

A )
=—+Bsinz . . . . . . . . 3

sin &

Now in A ZOA cosp = sin OA cos ¢ = sin V cos @

; op_ W9 P2
and in A ZPA cos / AZP = Az
or
b4 \ g«
cos (-2— _— ‘}’) =8y = ;g—-“.

If in (2) we substitule the values in « and V for p and v,
we get: -

1l —sim*usinty 1 sin® u ) )
cot By = — - - . = - — St =
sin 2y sin y sina - sin 2w siny
1—tg*acos’u 1 I —cos*u
= — " . S . Sin @ =
2o wtge sine  2c08* pig e
1l —sta® Vsin*ae 1 n 1 — sin® Veos* ¢« @
= — — —- .= - - Ssma .
sin2e.sin* Vo sina sin 2a sin®* V

From this form we can deduce what follows. For ¢ =0, y
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1

b2 4 . .
becomes =3 for all valnes of «, and the same thing takes place

with ¢ =0 for all values of 2, Consequently on all planes parallel
to the acute or io the obluse bisectrix the extinction with respect
to these bisectrices is siraight. , 1f the direction of the mean

. ‘Tr -
index of refraction (OR) becomes zone-axis, with a:E, a certain

particularity shows itself. IFor this value of « (4) assumes the
following form :

;9 1 1 —sin*V 1 sin &
cot 2y — — — : . — - —
4 sin 2¢ sV sima  sm*V

Qe =m)

1 cos® V 4 sin & 5)
T sin 2a sin* Vosine  sm*V ) )

(2r=r)

b4
For =0 becomes y = 3
. 4 .
For &= 5 V" (5) changes into:

ot Qy — — _ —,
cor 2y sin 2¢ ( sn*V ' sin? V 0
(22 =rn)

cos V €08 V) 0

y becomes indefinite; the pole IV of the plane at this moment
coincides with an optical axis.

T T ;
Finally for 2=y becomes= 0°. So the extinetion is 5 for a
- T . A s
value of @ between 0° and i V', next becomes indefinite and re-

mains 0° for x:g -— V to Z—, as the sign for cot 2y shows.
As to the values of y in general, the following may be observed.
In (4), if -Z— >V >0 is assumed, is always
1> 1 — sin? Vein®a >0
1> 1 — sint Veos a >0

For a given value of & cot2y keeps the same sign, if v varies
between O and =; it gels, however, negalive values for x between
0 and — 2. If we confine ourselves to a variation of z between the

E . , ,
limits O and 5 then the sign of cot2y becomes negative for the
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J o, .
vallies of «, lying belween O and E;ll becowes positive, however for

JT
2 < a < m, whilst the absolute values of y are equal for two poles,

lying symmetrically with regard to the plane E0. The same thing
holds good for the extinclion on planes, lying symmefrically with
regard to the plane OF, so that the isogyres drawn upon the globe
will lie symmetrically with respect to the planes RO, OF and also
RP. Just as the symmelry with regard to B0 and OPF is accom-
panied by a change of sign, so also for the plane R/

The extinction with regard to the variable zone-axis 07 is easy
to reduce io that with respect to the acute bisectrix, as the latter

24

is yielded by / ONc= ~ Qc= s—Y= ¥

b4 . .
== —
y=357Y
cot 2y = cot (w — 2y') == — cot 2y/'.
from which follows according to (3)
A
et 2y = — — — Bana Y (]
4 sin @ (©)
in which:
4 cos® u -+ sin® W cos® ¥
- sin 2w sin y
sin? w
B = ¢

sin 2u sin y
For the determination of the greatest extinclion with regard to

the acute bisectrix with @ = constant and a variable angle «, we

may set about as follows?). If we call L/ ANO=w, L/ BNO =y,

we find from the triangles ANO and BNQO

= sin /L AON _

' sin ON cot V — cos ON cos // AON

sin Veos e

cos pcos V — sin 2 stn Vsina

and
s Veos a

gy = .
g cos Veos o + sin Veinasina

Now 2y = yp—-/

—2 stn® Vsin « cos ¢ sin @ -

19 2y' = tg (p—) = )
) g (=) sin® V cos® c--cos® V cos® @ -—sin® V sin® a sin®

which gives:

Y A. Harker, Min. Mag. XIil, 1903, p. 66—67.
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cot® a (sin? V —-cos* Vieos? &) —2 cot cw sin® Vsin & cot 2'4-(cos® w—sin® V') = 0
stn® V sin @ cot 2y’ -
sin® Vit-cos® Veos® 2

+ sin® Vsin @ cot 27" \? cos® g —sin® V
Asin? Vd-cos? Veos® a sin® V4-cos® V cos® a

: \
As long as the second term remains smaller than the fivst, the

cot ¢ ==

:/T .
condition for which being cosx > sin V, or & < 5 I, this equa-
tion will yield (wo positive roofs, and accordingly two values of «

n’ . . . . g ’
between O zmd—z- will satisfy it at a given value of 2y smaller

than the maximum. The extinction will have reached the maximum,
when the {wo roots are equal, so if

(stn® V sin & cot 2y') = (sin® V 4~ cos* V cos® &) (cos® @ — sin® V)

or:
sin VigV
sin 2_7/'1mu, - ‘_—J_ (7)
cos & cot &
whilst the corresponding value of «') is found from
sin® Ve @ cot 2y'man
COt Qtmay, == N )

. sin® V 4 cos® Veos® @ )
The plane O, in which lies the corresponding pole, then makes
. a

with the plane OF an angle (73— — a).

If we take for olivine the value 2 V' =87°?), this gives according
to the above formulas the following figures:

TABLE 1.
« » v A B
150 | 48019 3B% | 130481 20" | —4.0852 | 2.3539 \
30 [ 53242 |2 2310 | —2 1480 | 1.5708
45 | 60 52 23 | 33 51 47 | —1.6103 | 1.5103
60 | 69 52 7 3925 0 | --1.5708 | 2.1482

79 44 14 |42 30 39 [ —2.3548 | 4.0868

P |
ot

1) g =ma is denoted by zmar, wherever it could not give rise to ambiguity
%) Min. d. Roches, p. 248.
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N

from which the following ecatinctions with respect to the acute
bisectrix are calculated:

TABLE II

i

Values of 3" at v =

y=15° 7———'—300 7:450 7:600 x=75°

150 1953 ¢ 3036' 38" on3 14 | 5o 8'2G" | 3032 41
30 4 498 75659 | 111442 | 1254 2] 10 16 52
45 64959 | 131248 | 203846 | 272720 |33 656
60 101410 [ 2052563 | 3232 7 | 462 3 | 644045
75 133229 | 272246 | 4147306 |57 459 | 731441

90 | 15 (18" | 30 (+117) | 45 60 (—& | 75 (—I1)

The values for y’ found by calculation with 2 ==90°, which
accordingly represent the limit of exiinction with regard to the acute
bisectrix on the plane making right angles with the laiter, give a
measure for the exactitude of the values found. The errors successively
amount io - 18", 411", 0", — 4", —1".

The greatest extinction for different values of @ with the corresponding

2
(8); we come to the following result:

7t
angle (—— - ) are now to be calculaled from the formulas (7) and

* J ,ma.r —% — 4
15° 5013 121 340386" 4"
30 12 54 29 20 25 6
45 33 44 35 10 40 21
V= e 0°
46030/

To calculate from
sin® Vsin & cot 29" man

sin® V - cos® Veos* @

COb (s ==

the value of ¢, when sina =0, we eliminate ¥’.
As
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sin Vig V

o8 & cot &

. st Vitg T\?
sin® Vsina l/l — J
cos & cot @

. sin VigV

N !
U0 2 o, =

we gel

cos & cot &

Cot tpmay, = ; =
" sin® V - cos® V cos®

sin® Vsin & V'cos® & cot® x—sm® Vig* V ~

stn Vg V{sin® V - cos® V cos® @)

. cos'w  sint V
sin @ cos V e — —
sima cos*V

sin® V 4 cos® Veos* &

V cos® @ cost V—sin® @ stn® V'
sin® V - ¢os® Veos* &

(©)

When 2 =20, is
) €0t Ctpaz = == cos V.

Trom which for olivine follows the value:

(g— — a) = bgtg () cos V=

= by tg (%) cos 43°30'
= (=) 35°57'22".

In the following figure these results are graphically represented.
The black lines connect the poles of planes with equal positive, the
lines in black and white those of planes with equal negative extinction.
Herein the angles have been considered positive from the acute bi-
secirix in the direction of the hands of the clock; uegative in the
opposite direction.

The curves MM’ and NN’, going through the optic axes, connect
the poles of the planes with the greatest (positive and negative) extinction
and with the same inclination with regard to the acute bisectrix.
The point in which the curves mentioned intersect an isogyre, has
on that isogyre the greatest angulardisiance from (. For the rest very
little need be added to what is to be read from the figure. It shows
clearly that an exlinciion with regard to the acute bisectrix, which
deviates little from 0° is confined to the immediate neighbourhood
of the principal planes of symmetry.
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1) Hiwrze, Handbuch der Mineralogie, IT, 1697, p. 815, cf. Baurr, Pogg. Ann 1869,'
YX 4
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» / B A B

150 | 83043/ 21 | 104 (17| — 15605 | 154.32

30 | 8492 | 315 — 8986 | 89 268

35 | 814045 | 344 — 82815 | 8245 N

0| 8 19 | 411 — 7885 | 8718

S| 85231 | 436 — 7710628 | 77.698

50 | 854938 | 4 59 — 78717 | 178.891

5 | 861638 | 590 — 8231 82 672

60 | 864519 | 538 — 89268 | 89 846

65 | 8715 5 | 553300 | —100.62 | 101 46

70 | 874648 | 6 6 — 120,16 | 121 38

75 | 881916 | 61630 | — 15432 | 156.05

80 | 885295 | 6% — 995,49 | 998.14

8 | S99 4 | 69880 | — 443.61 | 449 98
to which correspond the extinctions:
2| »=18 | » =380 | +=3% | «=4i0 | s=45 | ,=80 | ,=55
15[ 00 8" 4" | 0° A& 54" — — 00 ¢ 9" — —
0[0 7 9 | 01244 — — 0 14 46 — _
150 812 |02 53 — — 031 19 — —
60| 03655 |1 459 - — 116 39 - —
70019188 | 29612 | 9040 54" | 2°51/ 347 | 2 57 18 | 2°KT 48" | 90591 14"
75021713 | 41116 | 439353 |5 18 [5152 |52 1 |3517 6
80| 492311 (893 | 93130 (103335 [112343 |12 143 [129 4
85199 9 (191098 (223326 |26 297 (2036 9 (33932 (37 31 53
90 | 150(453") {30°(—50") — — 450 — —

-11 -
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x| o=60 | o=65 | +=70 | +=7 | +=80 | »=8 | ,=00
15] 0e 51l | — — 03] — — 0
30| 012 52 — — |0 798 - — 0
45| 0 27 2 — — 015356 — — 0
60| 1 7357 — —~ | 08935 - — 0
70| 2 41 57 | 2096' 6" | 90 420V | | T 40 | 1o 727" | 0934 26" 0
78[5 113 | 48553 [35851 |3 93 21210 [1 7358 0
80121951 [115344 (105849 |9 938 | 64242 | 33347 0
85|41 3443 |46 43 1 |33 2050 |509419 [673833 |78 357 90
90 [60°(51") | — —  |BA—8) | - ~ 90°

For the greatest extinction and corresponding angle we find:

! T
* Ymaz., g
0o 0°e 44948 56"

15 00 6 9" | 44 48 31
*30 044 47 | 44 41 24
43 03121 | 4427 2
60 11650 | 43 38 28
75 52131 [ 3938 9

gV=| 4 0>

Figure 3 affords a geneval view of the results. Suppose the pavt
of the globe-surface, falling outside the parallel-circle of 60° but
within the isogyre of 1° o be equal {o the part falling within
the same circle outside the isogyre, then it appears that al about
7/, of the spliere an extinction of less than 1° is observed, so practi-
cally a straight extinction. Now the sections, yielding grealer exiinc-
tions, lie so much in the ncighbourhood of the planes, making right .

“angles with the optic axes, that they ave for the greater part

impracticable for the determination of the direclion of extinction.
A comparison of figures 2 and 3 shows the resull that with rhombic

-12 -




Fig. 3.

crystals with a greal axis-angle the oblique, with those with a small
axis-angle the straight extinction will predominate, when we have
to do with arbitrary sections, as in a rock slice. However in
the lwo cases we as rarely find an absolutely straight exiinciion. With
hexagonal and tetragonal crystals, however, exclusively straight
extinction with regard {o the optic axis occurs, as for V=0 the
equation (4)

ot 2y = - .= -
sin 2a sin & sin 2u

sin*V

always becomes oo .
In fig. 4 the maximum extinction as a funclion of . is vepresenied

for one globeoctant; A/, refers to tale, MA, to olivine, 34, to a
3 ! ) .

mineral with an axis-angle 2 J"=160°, The values 0’4,, 0’4,

1 1 —simiVenia 1 1 — sin®V.cos®a |
—_ sin @

-13 -
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and ('A, give the size of V. The general équation of the curves
MA is:
simVigV

3
oS & cot &

i VitgV
Vs = } by sin (_9_.)

oS & cot &

‘ ]
sin 29 gy =

from which

dY'mar sinVigV - 1+ Ztg“m) _

da —Qzl/1 stn VigV\? ' ( cos @
COs & Cot &

sinVigV (14+-8ig%n) oot 0
T3 V cos® @ cot* & — sin® V tg? 28
sin®V 1 4 sin® &
T8 wseVassorV —sint s sV
So for & =0 the direction of the tangent is given by :
&Y' maa 4 s’V
de — (=) 2cosV’

(10)

7
For ng—V by

!
d?/ maxr
da

as the term under the root-mark becomes = 0. So the tangents in
4 on the crves form right angles with the direction MO.

It further follows from the formula (10) thai the rise of the curve
for the same value of 2 grows smaller as the value of 7 diminishes,
as is also shown by fig. 4. If V" becomes =0, as in the hexagonal
and {elragonal system, then we also have

-14 -
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dy’m!n
dz

so that the curve AfA4 coincides with the abscissa-axis A/(). Finally
with vegard to the form of the curve which represents the angle

=0,

T . . . . .
(5 - ce,,m) as a function of w, it appears already from a comparison

of figures 2 and 3, that this curve A/4, the axis-angle becoming
smaller, gradually approaches the siraight line that divides into fwo

equal parts the angle between OA and the normal to it in O.
Indeed (9) yields

/

Vcos® wrcos* V — sin® & sin' V

ot Cpa, — -
sin® V' -+ eos* V cos® o

. (:r ) Vieos™ & — (cos* @ + sin® & sin® V) sin* V.
= .(/ =

= Gpar | = - ;
2 cos® & - sin® @ sin® V.

o '
1t 7 bLecomes smaller, 19 (57—— a,,,m) increases, and with V=20

reaches the greatest value (__!_) 1, so that then a4 becomes — 45°.

The curves M’ AM and NBN’ then pass into two straight lines which

infersect in~ O, thus forming right angles, whilst they have shifted
45° with regard {o divection AB. -

Of great practical importance is the solution of the problem, how

Fig &,

-15-
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great the extinction is with regard "lo the trace of a cleavage plane.
For this, if the angle of extinction with regard to the acute bisectrix
be known, is only necessary the valuc of the apparent angle between
the trace mentioned and the same bisecirix. One value need only
be subiracted from the other. -

It ZZ' be the axis of a zone, in which ZQZ, represents an arbi-
trary plane, IV the corresponding pole, and be the plane determined
again by ¢« and O0Q=w=; if UWU’ be an arbitrary cleavage plane, ,
determined by @ and WO =1y, then VO is the line of intersection
of both planes, VQ=, QNV =46, the apparent angle between
the acute bisecirix (0) and VO.

Now VQ :%—- VZ and in AV UZ is -

-

LZ=5 —s

P
LU= 5 +y
UZ = — e

S0
sin (—f-:— — w) cot (-g— + y) -+ cos (g— — z) cos {(w—a)
cot VZ =1tg 6 = N .
sin (@ ~— a)

—cosawtyy + sinzcos(w —

(11)

sin (w — &)

If we apply this formula to the cleavage planes /£* (100) and g* (010)
of olivine, then with

RY(100) ... w=0,y=0
7
gt (010) . . ..w::g,y:O

and (11) passes into:

tg @' = sin & tg «

tg@' = —sinwcota

in which &' and 6" are successively the apparent angles between
the traces of ¢’ (010) and 2’ (100) on the plane (V).
T
Now if we think both @ and « to vary between O and 5, We

find the following values for ' and 6":

-16 -



Mlax=0 x=If

5 l =230 r=45 | xr=00 | xr="175 |x=90 s aty
» | \ | (+)
>|indef.| 900 900 90° 900 90 | 900 | 900

Go | 8G° 8 30| 88° 0" 2| 88035 H(!| 88950 43| 88°47' 53| 89 89
0 82 18 57 |86 0 17 | 87 10 22 | 87 41 27 | 87 55 46 | $8 88
0 7833 11 |84 05| 8 4540|8632 13|865330| 87 87
0 7452 58 2198421 98523 2|8 5131 8 86
0 711995180 4308250 43| 84 1353 1-84 4928 ¢ 83 85
0 5544 4| 703428 (7559537820929 7939 17| 80 80
0 44 026 |61 483810601448 1724820742045 75 75
0 21 846 14033315046 7|56 1835|959 7356 | GO 60
O (1430397263355 ,351553 (405336 (44 024 45 45

82056 | 10 ¢ 8221228263354 |2 850 30 30
358 2| 7375110434318 3521443038 15 15
23657 | 5 218 | 7 62 | 8405 | 93957 10 10
1IT49) 23017} 33224 | 41958 | 44949 5 b
1 2131 2 0 9| 249530 32756 51 50 4 4

3
23553 203352

S © 0O O O © o <o <

04638 | 130 4] 2 79 3 | 3
lost 4] 1 0 1| 1oas2| 143856] 1mss| ol o
015832 030 0| 04226 | 035153 | 05757] 1 1
0° 0° 00 0° 00 o] o

§ 1s also shown in the {able
G' = bytysinaty a
Tnes:

v
v =0, a<5 equal 1o 0,

44 .
r =0, €= indefinite, and

« =0 also every time 0, whilst

— 6" = by g sinw cot
v =0, « >0 equal {o 0,
¢ =0, a« =0 indefinile, and lastly

4
€= always becomes 0.

1 order to know {he oxtinction of the plane (V) with respect to
trace of ¢’ (010) or A’ (100), we combine ihis table with table T,

26
‘oceedings Royal Acad, Amslerdam. Vol, X,

-17 -
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1 For g— 2az20, ;gmgo the extmctions successively become (—&'+y')
! ‘dnd (— 6"+ y); we find the following values:
| - ¢ =y — 6
; . «x=0] x=15 ! x=30 x=145 |7 xr=00 x="15 'x=9:
" i
! 0c] 00 0e 0° 0° 0o 0o 0o
}]‘ 15 0 | — 20 456" — 3933 23" — 3033 44"| — 29491 421 — (058" 9| 0
| ) 30] 0 |—45318|~8 9 0| —89940 | —541 1| — 146 4] 0
E o)l o | —9s195 | ~151913] —1437 7] —821 2| —21248] 0

60] 0 | —19 02| 275913 | —231838| —93832{—2 257 0
s 0 | —40927 451 —51 3146 | —36 752 | —8 T4 | — 1152 0
90| indif. | —90° ’ —900 —90°0 00 0° 0

F 4 A
When «¢ = 90° and 2= (9— -V ) =46°30’ ile eatinclion becomes

- indefinite; it is lhere that the transibon from 90° to 0° takes place,

% In the same way we find for
| ¢'=y — 0" )
!
: - 2 x=0] x=15 x=30 =145 =060 x="T3 =90
’ N 0° | indefinite 90° 90° 9%° 90° 00 900
f 15 0° 43953 32" |63°a3" (" |76° 4'AT' {83° 9 3ur 8% o 147 | w0
30 0 2145 24 |48 00 33 o4 28 55 |77 11 98 86 50 42 90
i 0 192353 (3748 37 (55 54 °9 |73 25 43 (8548 0 30
60 0 133892 [20 099 (40 30957 (725357 (86 13 49 90
7 0 730 43 |17 54 43 (43 50 30 |77 44 37 |87 44 59 90
90 0 0° 0° 0° 90° 900 90
- Also here the extinction for «=90°and »=— 22-— V)=46°30'

becomes indefinite.

The shape of the (-1s0gyres is represented in fig. 6. The black
lines refer to ¢", those in black and white o ¢', ¢" gives the value
of the positive extinction with regard to the trace of 4’ (100), ¢’

N
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that of the negalive cxtinction with reference to the irace of ¢’ (010)
on the plane (V). y

g, 6.

’ -

The figure 1 with regard to the axes OF and 0Q quie sym-
melrical again. m the same way as (ig. 2 shows for the 1s0gy res with
respect {o the acute biscetrin, because the points liere correspond
to the value:

, | — s Veinta 1 1 — sin*Veos* a
¢ = L by cot - Lo & | —

sin 8a stV sl w s et stV

— bty (sinatya) =y — &\

0 - . 9, . n
" 1 —in*Vsin> e« 1 1 — sin*Veos® a
@' =4 by cot emw |+

sin 2¢. it Vo vina sin 2a stV

—+ by ty (Sin @ ¢ot @) = y’ — A", ‘
26*
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Now the signs of 3/, ' and " remain unchanged for 0< <=
; . . x . . .
and for a« varying between 0 and 5 %0 that also here the sign of

the extinction in adjoining globe octants will be allernately positive
and negative. The points in which equivalent isogyresin the systems
¢’ and ¢" intersect, indicate the places of the poles of the sections,
in which symmetrical extinction with respect fo the cleavage planes
&' (100) and ¢' (010) visible in the slice is observed. So there
¢ g =2y — (8 + 8')=0.
Zyl — 0/ + 6'!

The curve OA= V. If the axis-angle diminishes, 4 gradually
approaches (); the isogyres ¢' and ¢" approach a symwmetrical direction
with regard to the axes (OF and OQ, so that the curve, connecting
their points of intersection, draws nearer and nearer to the straight
line, and at last, when V" has become =0, and A cowncides with O,
passes into the straight line which divides the angle POQ into two
equal parts. For V=0 ' becomes =0, so:

6! _I_ 6” — 0

stn & tg @ — sin & cot ¢ = 0

AY

tg ¢ = cot &
so that the geometrical place of the points of intersection of the
isogyres ¢ and ¢", i.e. that of the points of symmetrical extinction,

is represented by the line
o == 45°, ’

Anatomy. — “On ascending degeneration after partial section of
the spinal cord.” By Dr. S. J. pi Laver. (Communicated by
Prof. C. WINKLER).

-

(Communicated 1o the meeting of November 30, 1907).

The following researches have been made with the purpose of
investigating whether there exist any connections between the spinal
cord and the ascending fasciculus longitudinalis dorsalis, and on
the other hand to ascertain once more the course of the ascending
anterolateral fascicle of Gowkrs and its relalion to the dorso-lateral
fasciculi of the cerebellum. . J

From the extensive literature on this subject 1 will bul rarely
quote something, whenever the resulis obtained by others do not
accord with my observations, The drawings arc taken alter four

3

-20 -



