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N -0k -0
on some of the Petrological Slides
in the cabinets ot the
Queket?t Microscopical Club.

- WAE -y --p T

I only propose deallng with the
Igneous Rocks, and as far as the Cab-
inets will allow I have taken an ex-
ample of each of the types into which

. these rocks are divided.

out 15. It is advisable to use a 2in.

I have photographed a portion of
each slide showing the essential min-
earals and structure, and have letter-
ed the same for reference. The pho-
tographs were taken with a 2in. ob-
jective, and the magnification is ab-

objective when searching the slide
for the portion photograpned.
I have not attempted €0 give any

. particulars respecting the structure,

&C., 0of the various types of rocks,

| but have simoply described the slides.

."*

Any member desiring to go further in-

- t0 the study is referred to the list
- of books at the end.
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Ks &red?E?erajly
. hree great divisiop,

splitmES ;?égog;q are consildered aﬁ

havin; consolidated ’jf. a greqt depth

m’lderbhigh preSsuI‘e, un_e H{pfﬂ“tt‘}'_SSal

have been intruded as d,;,fk_'e.:—- and.
nearer the surlace, and1 the &1-ch-nic
have been extruded at the surface. —
: These groups are not wholly i
tinct, as some 0ol the Volcanic rocks
can be traced back to the Hypabysga)
ones, and the Hypabyssal can in Some
cases be traced back to the “1Ut0nhh

The Igneous H0C

.
-
-

Each of the above divisions copn.

tains several types of rocks, ag set
out below.

Plutonic.
Granlites.

Syvenites.
Diorites.
Gabbros.
Peridotites, &c.
Hypabyssal. :
Granite Porphyries, &c.
Porphyries & Porphyritsas.
Diabases.
Lamprophyres.

Volcanice.
Rhyolitese.

Trachytes, &C.
Andesites.

BasaltSe. | -

Teucite basaltis. '
. pe o0+
This classification will b

lowed in these notes.

Prantebittn ' 1 R oeck s.

The plutonic rocks are without
exception holocrystalline, that is
they consist entirely of crystalliﬁe
minerals without any unindividualiged
residue. | |
‘ In the typiecal structure of
these rocks only a few of the minor
minerals have developed their exter-
nal crystal forms, while the majority
have interfered with each other, and

2 Whatever shape they can get room

structure is called neran-

y 88 1t is essentially that
O'Pdinary granite. Y a of

G .r.a an'i e

SETES T E. Ja. 1 Granite, Aberdeen.

3 The essentigl minerals in a gran-
iu? are quartz, r
and one or more

: | Kinds of mica.
hlende somet imes

Qccurs

Horn-
in place of

Or accompanying the mica.




Granite. x 235,
fﬂqis is a biotite-granite, con-
sisting of quartz, felspar, and bio-
titﬂ :’ﬂica- |
- The quartz is the clear glassy .
portion, marked Q on photo. The fel-

snar is the portion clouded with dull
4

- srey, -marked 0.F., and is the zaiiz’;}f
called orthoclase. The biotits mica
marked Bi, is 1rellow15f1 brown 1r e
positions, but when the longig‘,;l ey
meter of the crystgl is pag;eé il
fhe long axis of the polar

nearly black. e rowid

. The quartz cryssc gher
with hair-like rods 9f ru}:‘iii;con’
also includes a crystal O }in.

| wer - _
ma i Z.- Under & high PO cavi-
sy e will be seen rows of et
or more - in movild

ties containing a fluld Wi
bubbles. -

The cloudiness of the Telspar is
due to chemical glteration with the
development of kaolin, &c, Thig is
called Kaolinization, and is charac-
terigtic of moat Telspars. It 1is
very seldom that this minersl is
found unaltered.

The plece of biotite
Bi' 1s soméwhat decomposed and shows
patches of green.

The mica in this slide is a tyn-
ical biotite, and there is seldom any
difflenlty in identifying this miner-
2l in other slides, e€specially when
it is borne in mind that bifgotite is
darkest when the length of the Crys-
tal is parallel to the long diameter
of a single nicol, and is quite dark
when parallel to either of crossed
nicols.

mica marked

Slide

The essential minerals in syen-
ite are orthoclase felspar and one of
the ferro-magnesian group (mica,horn-
blende,. or augite). The felspar is
Much in excess of the other minerals.

Quartz somet imes occurs, and

- nepheline ( a mineral allied to fel-

spar ) sometimes takes the place of
or 1s in addition to the felspar.

The example is g quartz-syenite
from Ord Hill, Scotland.




7 when the longer diameter 0l the crys-

tal is pardllel to the long diameter
of the nicol, but is yellow when the
crystal or nicol is turned at right
angles. This property is called dqi-
chroism, and is useful in distinguish
— ing certain minerals from Others.

Some hornblende is brown instead
of green, and then appears somewhat
like biotite, but the dichroism will

. generally distinguish them. The main

- distinction betwsen brown hornblende
and biotite mica is that with crossed
nicols no light passes the biotise
when parallel with either nicol,
while hornblende does not zet dark
(extinguish) in this position.

The hornblende .in this slide is
somewhat altered, and the black
Specks are magnetic iron obre (magne -

. tite), probably the resuls of the
- partial decomposition.

2

| o lﬂl

ﬁ—---i—--.-

S},"enite- ]{_15. D | O % t e.
. Slide L. la. 3, Quartz-—mica—diorite.
The orthoclase felspar, 0.F., Redritz Lichselgebirge, Germany.
' : t, being in _
is OCfi' a pagl.e %‘:ggi:}; }tégliﬁization Typical diorite consists of g
an adqaqvance S :

lagioclas
( alteration into kaolin, &c. ) and DP-&gloclase felspar gng ol
is stained with iron oxide.

and mica.

The quartz, Q, is of thewgzzal T =~
elear glassy type, a?d is cro , ;‘#J { e
with strings of cavitles. H, are & | & j

The greeniSh cryStalS’t I:fith 01~ : _ |
hornblende, and 1if 1001:t§d1‘: greeil '
ly one nicol the minera —




Ol
The large brownish crystals, Bi,

are biotite mica. They are very dark
hrown or black when pardllel to the
long nicol and yellowish brown in
other positions.

The green crystals, H, are horn-
blende, and ¢change to yellow accord-
ing Yo thelr position with regard to
the single nicol.

The small black specks are mag-
netic iron ore (magnetite), ahd the
two crystals marked Ap are apatite.

'—"-"'"--qu

G a8 b b r-g.

Slide E. la. 4 Gabbro, Silesia.

The quartz, @, is of the usual
tvpe, and should Dbe easily recogniz- Typical gabbro consists S
able. plagioclase felspar and augite, and

The felspar, P.F., 1s the vari- only differs from diorite in tﬁe na-
etv called plagioclase and 1s someé- ture of the ferro"magnesian‘ﬂonstim
what difficul%t to distinguish withot ent (mica, hornblende, or au;iter S
nolarized light, as it is not 80 mugy Diorite is Telspar and Korn-i
kaolinized as -in the other Slidesit; blende, while gabbro is felspar and
RBetween crossed nicols, however, augite.,

will be noticed that 10 {s banded = L f;fsglli‘ving Occurs in addition to
; ol %1;11;15 ig owing to the cr‘},fs‘l:a.lrs1 ;u'dn 011V11_1873abbro_ ’ e rock 1s .
being twinned, and is usually SS% y 716 example is an olivine-gabbro.
plagioclase felspars. Thiﬂig Eot '\q .
twinning (albite twinning) e | : ;
found in orthoclase felﬂparﬁly ¢ win- ,
twinned at all is usually 0) Both o
ned once (carlsbad tgiﬂ;‘;gg in the | E
these twinnings can 52 U4 gurthef 2 L

slide of trachyte 1

i . = -~

— —




into serpentine.

The auglite, Au, 1s the variety
known as diallage, and shows the fine
cleavage lines parallel to the base
of the crystal. These are crossed by
irregular cracks. :

The dark specks here and there
are mafrnetite.

Thls slide under polarized light
shows good examples of albite twin-
ning in plagioclase felspary .and
should be studied carefully so that

1%t will be possible to recognize sim:
ilar minerals in other rocks.

'-b—p—.—-q_-_-

Peridotites ang Plerites.
Slide

E. la. > Ploritas Inchcolm.

e —
e —

The large crystal shown on the

The - .
right hand side of photograph full of °Ssentlal minerals of perid-

otite are olivin
. . S = ne and augi
irregular greenish cracks 1s Olivu“’cﬂivine T gite, with

altering to serpentine. The clear
patches marked Ol are t}g? uni.ltgszzd gite, hornblende anc 2
nlivine, and the serpen ine s t! T . i 1
pale ar;enish mineral whicn hfs g}e("’; vt%te...i.nﬂ-th-em-ehb_ wm_
D - - ' i wO .'13 e iS . & -
eloped along the irregular ne T e dugiue—;?gf?ggwt
cragks usually found in Oliviﬂe'rlrtuﬂﬂh Scotland . I'rom Inch-
| This serpentine 1s heavily cha

red with specks ol magnetic 11"{;11 011‘;

L The clear mineral, P.Feo) 151-?23 Rl .
~ioclase felspar, and under fg %win- & :
ii:rht shows the banding dueat ﬁ b | ':'
ning. The radiating lines at f B, ®
cracks in the felspar due L¥

ing
nansion of the olivine while turi




‘ 15 They eX-
o under polarized 1light. :
o tirely dark) when

+tincuish (become en |
3 arallel to elther of

the length 1s p
the crossed nicols «: *=

— ] —— G

Serpent ine Rocks.

Slide E. la. 6 Serpentine, Cornwall.

The serpentine rocks are usually
included with the previous type, as
they have been formed by the chemical

~alteration of other rocks, chiefly

b

Ty ‘;_pt"' =
T — peridotites and picrites.
: These rocks are 1 3 |
_— e largely develo
ed in the Lizard district ol Cornwall)l«-

Augite-nicrite.
and can be seen in great variety in

Kynance Cove.

The pale purplish brown crystals In mos+
% .- : o ‘ol it
marked Au, arf augite. the original minggg?: ggﬁkg rglics of
The olivine, 0l, 1s nearly allj It 1s possible to distfn I‘?c:d.
guils?

serpentinized, but there 1s stlll a serpentine g e
good deal of the unaltered mineral 'from that dere'inir:&dfﬁgom e s
left. The serpentine 1s nearly all in this way 5 odd id-:aagzghgr’ I?..ru:l

€ obtain-

deep honey-yellow coloured, and 1ot s8d of the origingl roek

green as was seen in the gabbro s1ide
Tt is heavily charged with magnetite

dust, as 1s usually the case.
There is very little felspar in

the rock, but some is seen at PIEF& " |
The brownish crystals, marxe

are biotite mica. %

The small cr},rstals, AP ar:g%g e = A TS \ml
tite. They are Jjointed transvez Tl 2 |
at. irregular intervals, and af

-1&.6




s accentuates the structure.

= There 1s apparently ro unaltered
olivine left in this slide, but in
some oI my own slides: of similar
rocks from the same locality there
are small pleces here and there.

There 1s no doubt that this rock

wvas originally a variety of peridot-

ite, composed of & ground mass of ol-

ivine 1n which were embedded large
crystals of enstatite.

ey e g e

Serpentine. X 1lo. Ryp-& B-pis 86 1

ct

The crvstal et top of photo is
comnosed of the variety ol serpentin

J

This group contain

called bastite, and the original cry .rirzediate rocks which c;pnob

tal was probably enstatite, which i o be classed with either the Plutom
s mineral sllied to augite and is N g OTIthe Volecanic. . e
found in some varieties of Pwi;cligtbeI ion v 1s not a well defined divi

: Under crossed nicols 1;5 ?ifibr& él‘&édiz ghe T'ocks contained in _itd;' 2
ceerr to be made up OE PE;I;?igﬁmr ut tkerenzgetszggher two groups,

WS ' & A = ! e ! 3 ...l.L < A 1__, i ;

which do now CTOSrbt‘fl The reddish S€Parating thep cient grounds Tor
cracks In the crysta-t- ide 0

70X
o +ains (_'E,,used ‘t-’r
natches al stall

[ ] - - ‘F ine

lmﬂ'The pale yellowish Sﬁ;ﬁzf{tstrlw
t hottom of photo shows i derty

cl - : _

r seerl
ture", usualll

- e es, .
ed from 011Viﬂein crystals O-Om Tuch POrphypigs’ felsites

s aIme i?fllg’;uzsgite_picrigi ;a ﬁetit&lslide et 2 tz...porphyries ),
F\l Cle % ks » (= " _
(:_!';-21}’11). The 115ua1 5I)EC _ ' -———--____7 Felsite' Mt.

Sorrei;.




This tvpe 1includes a conslder-
2ble range of varieties, connecting
?#e {Tznﬁﬁmﬁ:xaith thelr volcanie equyi.
valents, the rhyolites.

The rocks as a whole are POrnhwv.
ritic, that 1s, have large crystétl“s
of one or more minerals embedded in
a finer groULdinEuﬂz._ This groung
mass varies from entirely Cryst
to entirely glassyv. The rocks,
ever, agree in having the s ame
stituent minerals so far gs
developed.

Felspar is the main
constituent, with usually some quart;
These E‘iherﬁlﬁ also form the ground
mass. lhere 1s very little of the
erro magnesian minerzils.

The groundmass of the pitch-
ones 1s glassy, in whieh are gener.
1y great numbers oY small imperfed
" developed crystal growths.

Ihe groundmgss of the pornhyrie
1s usually a finely crystalline aggn
gave oY irregular grains of felspar |
and quartz. |

| If these constituents are plaiy
lyv resolvable under the microscope
this type of base is called "micro-
granitic", but when the base is so
fine that the constituent minerals
cannot be resclved properly it 153:
called "eryptocrystalline" or "micr
felsitic". The power used has 1itt!
+to do with this resolving, and with

alling
how-
Con-

they are.

estion of whether the grains are
g;ZITJ.er in diameter than the thick-—;;

- of the section. i
ness Rocks of this group are not weld

}Jepresan'ted in the cabirets, but I over

-

porphyritijet

beddeg

pave selected a felsite from Mount
Sorrell, to illustrate the felsitioc

type.

e la, 7

| | This rock
slides of ordirary thinness it is &grained groulmmz:;lé:ists of

& Tew clear
£lass r
“nder crossed nicols g;gstals_



_

thOSEible even

n.lllder‘ 1 hi‘—
digt inguish the diffez‘e_u%hngg"”‘&? L
01'1."11'1{; Lo their being one o}un_‘ti_ﬂ::laq
other, but G

there ig N0 douyh >

al'eé quartz agnd felspar.
The POrphyritic Crystals

quartz, Q, and Ielspar, F. .

The photo shows
tween the felsite ang the hornbhﬁme
cranite. This felsite 1s a dyke in.
truded into the granite. The Ielspg
quartz, mica, and hornblende in thé
granite can easily
by the particulars
previous slides.

the junctionkm

£ilven rFéspecting

Porphyries and Porphyrites.

If the main constituent is ortl
elspar the rock is called porphyry
and if plagioclase felspar predomin
ates the rock is a porphyrite.

The structure of these rocks I
typically porphyritie, with crystall
of felspar embedded in g groundmass
of smgll felspars, with g 1ittle mil
and augite, and somet imes

. yvine 1s presenv

be dist inguisheq

D 4 4. baa 88

Diabase, Edinburgh.

Slide e L2 8

The essential minerals are pla-
~rioclase fe]_spar and augite. .,If 011-:
S ke in addition, the rock

« cal. olivine-diabase.

o ba%ieiill oe noticed that the con-
stituent minerals are the same as in
cabbro.

;- The structure of thessa rocks,
however, 1s different to that of nor-
mal plutonic rocks, as the felspars
have crystallized before the augite,
and several crystals of the former
are usually included in one of the
latter. This structure where one min-
eral wraps round and encloses Crys-
tals of another mineral is called the
"ophitie™.

This structure is typical of the
diabases, and distinguishes them from
the gabbros, which are composed of
the same minersgls.

It is well shown
selected to 1llustrate

ul
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A and Camptonite,.
A
A |
“p %
5 i These are porpnyritic rocks, but
°F differ from tThe other tgpes_alraady
W | : P described because 1t 1is the ferro-

magnesian constituent (mica, augite,
or hornblende) that forms the large
crystals embedded 1in a groundmass of
gme 1 ] felﬁpars.

Ty Y

lnhere 18 no slide in the Club
cablnets 1lllustrating this tvpe, so I
have snown a photograph of one of my
own slides. (S 29 18 20 + 3
This 1s a minette, consisting of
porphyritic crystals of biotite mica
embedded 1n a ground mass of small
orthoclase felspars and mica.

The large crystal, marked Au.,
18 augite enclosing lath shaped crys
tala of felspar. This is the typlce
"ophitic" structure.

The felspar is much decomposed,
and therefore shows very poorly the
usual twinning lines of plaglioclase,

The spaces, marked Serp, between
the larger felspars are -filled in :
with a serpentinous minersgl.

The large black Crystals are 11
menite (titaniferous irgn ore), and

at places it is altering into . n
brownish mineral, wh " A paly

lch 1g % : ¢
of sphene called leucoxene T
*he yellow erystals. rews. . -
are epldote. Ahr Merked mg) 2

Minette, X B

.
- .y R -

ye

#

\

:
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porphyritic, and there is Usug
more or less glassy residue in
ground mass.

Y0 l.¢c a:n-1l.c Rro o)

This group includes +;
that have been extrudeq at the CX8
face as molten lava, ang thev
characters sharply in contra;t "
the rocks of the Plutonie group Lth

Most of these Volcanie ro

lly
the

ek ¥y 0.1t ¢t e 5.

The rocks of this ‘ype vary fn

all zlass to completely crystalline

The porphyritic crystals are i
ually felspars, both orthoclase and
Plagloclase. The orthoclase is 18U
ly the clear variety called sanidi@

Quartz -is also found as a por-
phyritic constituent. ]

Mica and augite are sometimes!
present, but are not very plentiful
- The entirely glassy type 1s ca

led Obsidian, ang looks very much
like drdinary bottle glass. These |
glassy rocks often show s series of
concentric cracks due to unequal oo
traction when_cobling. They also |

there 1is no glass left

has a microfelsitic ground mahe ro¢

S8 . *

ar{)lll’ld the

fh%;n:hown in the glassy rhyolites

s) from Melssen.
(pitchStOHEﬂ)
. glide =2
Cks g

This process generally begins
concentric cracks and oth-
g of fracture, and is beautil-

See the

15 o ql*.-'ll 30

| -

I have chosen two slides to 11-

justrate this type.

E. la. 9 1llustrates the poruhy-

ritic type with microfelsitic ground
mass, and E. la. 10the glassy type
with perlitic cracks and incipient
devitrification.

Slide E. la. 9. Phyolite, Hungary.




The porphyritic crygt als
quartz, and are cracked in
places.

The brown crystals, Bj,
tite mica, and the large
ing crystals are felspar.
The ground mass is Hdcrofal

G 4

Vari

>y Qne
spongy 103

and shows the typical flow 3t1‘uc§it:
from which the rock takes it -namzr

The small microlites in the
ground mgss curve round the largep

crystals, and then run on straight
again.

The crystal of biotite micg #
marked Bi', 1is curved. 4

Some of the quartz crystalsth
tain inclusions of glass, and other
contain cavities with fluids and'bq
bles. [

At the 3poﬁ“marked Sph. ther:
1s & somewhat spherulitiec portion, .

and if revolved between crossed nﬁﬁ,

ols it shows a roughly defined bla
cross. This tendency of the micra

lites to form radiating masses 1s &
ismmon feature in some of the rhyg—
. €S |

This slide is g tvpical rhyo
with a microfelsitie base, but
°r this base is original or a proﬁi
of devitrification is not determin-

able from the g8lide.

'quartz,

1 0ls. This glass 1s intersecte

‘tion has commenced, so that und
-cﬁossedfg‘ﬁﬁﬁﬁ%ﬂﬁﬁﬁﬁﬁﬁﬁg:ﬁﬁw-,'

1,.‘"!'

_1

The porphyritic cry
and are trave: ._L;,
lar cracks. These ¢$«L1ﬁ££“ |
best seen under crossed nico.

The top one has been
by the ground mass at x. 5

The ground mass is a ci““g“%“ﬂﬂ
lowish glass, and is perfectl¥' _,
In all directions under cros ﬂﬁﬁgﬁ

_‘-E .

alf

h "" - = Z d
g ﬂ‘?’*--l'_ 9@
i l- y »
' B

0 =01
"q_'_ _"“"r =, T

%ﬂ*

concentric cracks, giviﬁ]ﬁﬁ;ﬁﬁiii;j
called "perlitic" st£ngﬂi”““.-

-

e ' o i B
I! e " . : !
w }

il L -

Along these cra@&@a”TJ

. 4 L p “_-L.I* "T"' r1 |""-I,IL ' ¥ |‘ !'.
; FRRTY <, Vi 1T ETIL @ 7’
v lines of light.
b g T e =, LN aag e il h
pSe & ey [N . - B W = ki gl
Gl - e il N y LI UOC VWL O
. | 118 i ey "
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without interfering with t Trachyte, Ruiuos

which proves that the perl?fig COurgl o1i0eE.

ture is later than the flow Sthsztfu
Clupd

The cracks in som
heavily stained with oiigiaggs .

There are one of tw
blotite mica in this slide

At places the devitriéi

r-

has a tendency to fornm Spher
aggregeves.

Cation
ulitia

T raeh y t e 8, 3
Phonolites, and Jeucitophyres. j

The trachytes are lavas with =&
less quartz than the rhyolites. 4
The porphyritic constituents ar
orthoclase felspar (usually the var!
ety sanadine) and Plagioclase, embe

ded in a fine drained
f rround ;
Telspar crvstals. ? G

Other usuzal miner
ni. als
are biotite mica ang eugite

1'.-[ : ‘

|

o
: 1
¥
!I
|
"

present

¢h3re ar'e no Bli, _ ' L P

in the Club coll = deés of phonol E STE id::]l_a ree. :II;Y S t._;a_,;l:ga ) ME a i
re sa ne - the glassy vari

Orthoclase felspar - and in po.

B I,#..-_- = -

r } : B L 7 s
es ;he porphf 1ight show banding parall

e - = are 1 | | L e A
mi g.e ral allied tg fels pail;c ite ( 2 § edges o ﬂ?g";:
$m1 edded in g fin £round Qld nosef 20ning, and is due to L
elspar, aegerine augite S8 of | elen metter during th




par, marked P.F., shows albit r £lassy crvstal, Leu.,
carlstad twinning at the Sﬂmeetimg The Gle: m?ner'&l closely allieﬂ

Blotite mica i1s marked Bi. 1BUCite’ =nd vunder crossed nieels

: a5 The § 2°
black crystals are marnetite. he. Lo felfll—jlzr’b’pical twinning which

are nobo clear spaces, marked Cay,dl s80¥S ‘5 cCken. he pol&ri_.__.;:f.;-;;g~-r

The ground mass is made u Ja
small crystals of felspar 1me£s§§r The crﬂjstal 19'&##

ed w“._,h dark LI‘OWnish m&tBI‘ '*. Oﬂeanl WhiCh has &
_____ o 1 gontains rows of cavi

31 { plass- T?eszican be well
b id&;_ 5 . Leucitophy in. Objec V& ..'.: |
e la., 12 tophyre, Rieden, dagk in i positi@— L

nicols. Most of t_ 105ea
ed with oxide ef” ‘

The long greer
tals, marked Ac.. , ,_
augite called acr ¥4

The cr'vata&.
and are dark when -
nicol.

lI y l

is Sanidinﬁ y

ringly in ti
The ground

small greenish cryst&i f sererir

. (another.variety of -?i'-  , smal

~ White laths of nepheline, small

R e it €S, E.nd nﬂBE,ﬁm" l ' : ' S v e
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r and biatite

als of FERSS marked 0.F. 18 ﬁ#%

"trachy-delerite" indicates their pq. ervst

sition between the trachytes and the | *  The crvstal, i
dolerites. e bl felspar showing_carln Ff
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The ground mass 0f the basalt is
~owded with small granules of au:gim
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+ion -colour) and comparat*vely faw
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Basalt . x 15. ¢ containing one or more Gf
% like minerals (leueite, nepheline, - =
c.) with or without the wdaitian af wz.
nlagioclase felspar. DRSNS s
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The Club library contains two
books on Petrology, R
The Study of Rocks, by Rutley.

Pyt British Petrography, by Teall S

i
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4 good book for a beginner is the
Text-took of Petrology, by Hatch, 8

76 price =¥8. This gives information
3 respeciing the rock-forming minerals.
5 The best book on the subject;ﬁr,
however, is undoubtedly "Petrology'}ﬁ

Tor Students", by Harker. This 1s S

one of the Cambridge Science Manuals

and is published at 7/6. There is a

new and improved edition Just publish
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