






































MAXING PETROLOGICAL MICROSCOPE SLIDES

The Cumberland Geological Society is very grateful to Mr. T. Dickson, B.Sc.
for the lecturs and demonstration given by him at Whitehaven College of Further
Education on Tuesdsy 29th. May, 1962. This report is a brief description of the
process and techniques involved.

Selectinz the specimen.

It was stressed that when taking a piece of rock from strata or geological
position, it was necessary first to note the relative attitude of it to other
strata in such a manner that the infornation would not get lost. WNext it was
necessary to mark the rock with a N-S arrow (a microscope slide diamond engraver
is a useful tool) and also a mark to indicate the vertical direction as found.
The specimen can then be cut or broken off, and subsequently any drift, rotation
or inversion is known or can be measured. (Figure 1.)

Removing a specimen plate for slide making.,

The piece which is going to be the plate is now marked with a N-S arrow or
vertical arrow to correspond with the marks on the specimen and the section
being taken. It is then cut off the specimen with a carborundum wheel or hack-
saw, and the cut face is ground and polished. The grinding is first done with
320 mesh carborundum and water until flat and free from flaws, and then by hand
with & circular motion on plate glass with finer grades of of wet carborundum
down to 600 mesh. The grades of carborundum must not be mixed, and the plate
should be washed before transfer to a finer grade. The surface is then exanmined
dry and must have no scratches. (Figure 2.?

Mounting on slide for grinding.

A clean microscope slide and the specimen cut to correct gize arc heated on
a thermostatically controlled hotplate, sct accurately at 110°C. The heating
serves two purposes:

i. It removes air from the specimen by expansion.

ii. It gets the specimen and slide hot enough for the application oif Lake-

side 70 cement.

The specimen and the slide are both covered liberally with Lakeside 70 cement
and the specimen walched closely until bubbling ceases. The specimen is then #°
tipped smartly over on to the glass slide so that the two layers of hot bubble-
free cement mect. The slide and specimen arec put on a paper pad, and by a
pressing and rubbing motion, air is slid out sideways. Once the assembly is
bubble-free it is ellowed to cool.

N.B. It is very important at this stage that the assewbly is bubble-free, for

if a bubble is present it will rub into a hole as you grind down to the correct
thickness. This is because the air trapped in the bubble is at & higher pressure
than atmospheric and will raise the specimen (Figure 3,). It will thus be rubbed
into a hole by the time the rest of the specimen is the correct thicikmess.

Grinding to thickness:  30/%

Before grinding, any directional arrows must be marked on the slide with a
glass cutter, because the arrows on the upper surface of the specimen plate
will be ground away. The specimen is now ground down to thickncss first on the
wheel and finally on plate glass, taking care to gring it evenly and thus avoid
making a wedge. This technique is partly achieved by turning the specimen
constantly, and is partly an acquired skill. As soon as lignt begins to show
through the specimen, it is examined periodically in the nicroscope using the
polariser. It is an advantage to exenmine it wet. Certain minerals in the
specimen act as indicators of thickness at this stage. With crossed Nicols,

























15.
MINERALOGY

The report of a lecture given by Mr. R, H. Hewitt on 27th. September 1962 at
Workington Technical College.

The lecturer commenced with a description of the constitution of matter, and
the manner in which atoms are arranged in space in the SOLID, LIQUID and GASEOUS
states. The actuak volume and the VAN DER WAALS' volume of an atom was described
and their reletionship to expansion, contraction, hardness, thermal diffusion,
absolute zero and superconductivity, =211 in the solid state, was explained.

The structure of atoms and the idea of a NUCLEUS surrounded by ORBITAL PART-
ICLES was illustrated. From this picture, protons, neutrons and electrons were
described and the way they "combined" with a certain volume of "empty" space to
forn atoms of the various eleients. A mechanical model was used at this point
to illustrate a three dimensional atom complete with spinning nucleus. The idea
of electrons being “smeared" around electronic shells was next described, and
the structure of the so-called Inert Gases listed:-

Electronic Shells

K L ¥ & 0 P
HELIUM.soooHOueneee 2
NEONeesooososNCesssee 2 8
ARGONe+cevseBhasseees 2 8 8
KRYPTON...e.Kreeeewe 2 8 18 3
XLNON.......Xe...... 2 8 12 18 8
RADON.......RN.0.eee 2 8

18 %2 18 8
these elements being rionatoric gases. C

The laws of chemical combination of atoms of metallic and non-metallic elements
to forn molecules of compounds of various. types were explained. The foruation of
ionic compounds in the sokid state was demonstrated with the help of magnetic
floats which, floating in a tank of water, formed themselves into a two-dimensional
nodel of a cubic lattice.

The lecturer now dealt at greater length on the different types of chemical
bonding.

1. The 10NIC ¢r POLAR bond which involves the giving of electrons by the metallic
atom from its outer orbit, and the accepting of then by the non-metallic atom so
that each of the atoms achieves the electronic structure of an inert gas. The
resulting IONS, positively and negatively charged, are held together by electro-
static attraction.

2. The COVAEENT or HOMOPOLAR bond, the mutual sharing of electrons between atoms
or groups of atoms so that they are bcund together within a common electronic
ghell, and each have achieved an inert gas structure.

3. The METALLIC bond in whichk the atoms are neatly srranged and stacked, like
eggs in cases layer on layer, and the residusl extra orbitsl electrons swarming
around them in the electronic cloud. This is actuzally 2 random electric current.

4. The RESIDUsL or VAL DER WAALS bond. When some of the above bonds are holding
atoms together, there is often a risidual partial charge which is not evenly
distributed. The combination of atoms thus has a polarity, and this, together
with gravitational effects, causes groups of atoms to attract other atoms or
groups of atoms, giving rise to a wesk linkeage. When the groups also fit each
other geometrically, this type of bond becomes stronger.

By reference to atomic tables, relntionships of periodicity, valency, chem-—

ical properties and reactivity of the various elements were established. By
reference to various elements and nmineral compounds, explanations were given of:-
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rock. The volatile materials crystallise last, and often migrate upwards and out-
wards into overlying sedinentary rocks, giving interesting concentrations of min-
erals, e.g., iron pyrites, bisruthinite, ete.

The final de-gassing of a body of nearly solid magma gives boroh-containing
ninerals such as tourmaline. In the body of sclidified magna, pegiiatite veins are
formed containing large crystals of quartz, felspars, and occasicnally beryl and
other rare minerels. Very high temperature solutions, under great pressure, force
thenselves into cracks in the overlying rocks and form veins of minerals such as
quartz, wolfram, molybdenite, iron and copper pyrites, and fluorspar.

Where these mineral veins are open to attack by atmospheric agents, secondary
minerals are formed, for example in our own district:
Molybdenite is changed to wulfenitc (lead molybdate).

Galena L i " cerussite (lead carbonate).
Silica + copper minerals are changed to chrysocolla (copper silicate).
" + zine " " f " hemimorphite (zine silicate).

Lead minerals + phosphates give pyromorphite (lead phosphate),
 end campylite (leud phospho arsenate).
Silica way recrystalliise to give such minerals as chalcedony, opal, agate,
onyx, etc.

Metamorphism, the effect of heat and pressure, results in the formation of
nany secondary minerals such as garnet, chiastolite and epidote, whilst cavities
in igneous rocks often become filled with zeolites.

Igneous rocks are formed by the cooling of magne, often under considerable
pressure. The silicate mixtures of which thesc rocks are formed are metastable,
and readily break down mechanically and chemically under atmospheric influences.
The end products of this weathering are mainly clays and sands, though running
water may give localised deposits of minerals resistant to weathering, e.g.,
gold placers. '

Chemical precipitation nay give deposits of useful minerals, such as sedin-
entary iron and menganese ores. Ferrous bicarbonate dissolved in river water @
precipitates hydrated ferric oxide when it mests the sea, whilst in deeper water,
denosits of manganese oxide, psiloselane and pyrolusite, nay be formed in a
similar menner,

The most extensive biochemical reaction on Earth is photosynthesis, whereby
green plants remove atnospheric carbon dioxzide and replace it by oxygen. In
this manner they build up their stems and leaves of carbonaceous material, some
of which may eventually form peat and coal.

An interesting example of bacterial action was quoted; certain bacteria live
on solutions of iron salts, and form iron oxide as a waste product, giving dep-
osits of bog iron ore.

With these and other bicchemical rcactions giving useful geological deposits,
Dr. Day brought his lecture to an end. After answering many guestions put by an
interested audience, he was thankcd by the cheirmen, Mr. Hewitt, who declared the
meeting closed.

T. Shipp.
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VISIT TO WHITEHAVEN BRICKWORKS QUARRY 25tH. November 1962,
followed by
VISIT TO HAIG CCLLIERY 26th. November.

FHHH R SRR I3

The visit to Whitehaven Brickworks Quarry (Low Road, Whitehaven) was arranged
at an impromptu Couneil Meeting at the Whitehaven College of Further Education
during one of the weekly Tuesday sessions. It was thought that a visit to the
quarry would be useful in view of the visit to Haig Colliery on the evening of
the following day.

There are five distinct seans exposed in the querry face, and they are
numbered upwards from the lowes®t one. The Survey records a total of nine scams
in the immediate area, exposed upwards from No. 1 in the quarry. They are all of
the Preston Isle Searn, worked at one time in the Duke Colliery on Prospect.

The seams of coal and their associated deposits can be seen very clearly in
the quarry, and the rhythmic deposition, a characteristic of the Coal Measures
can be clearly studied. It must be understood that these conditions of depos-
ition obtained over a vast area and a very large number of years.

The following notes, together with the diagrams overleaf, attempt to show

>

and explain the rhythmic deposition associated with cozl deposits:

1. Featy material is deposited on the low-lying swampy floor of a fcrest.

At 2 rough estimate, 1 foot of conl has been formed from a 15 feet thick
accurulation of peat.

2. The land surface subsides, a featurc of the Carboniferous era, to below
water level. The subsidence is gentle and the water overflows the land
slowly. Water moving this slowly can only carry the lightest of grains
in suspension, and thersfore fine mud is brought in and deposited. This
encloses dead trees and vegetation which hzs fzllen into the muddy water.
The resultant rock will therecfore be a fine rudstone rich in plant remains,
leaf impressions, branches and tree trunks (Sigillaria and Lepidodendron).

3. The rate of subsidence increases, and the resultant basin deepens. The
waters flow more swiftly, bringing coerser gritty material tc form sand-
stone.

4. The rate of deposition overtakes that of subsidence, and the depth of water
lessens, resulting in the deposition of finer mud particles.

5. The subsidence stops, and the muddy deposits rise just above water level,
allowing vegetation to ragain a roocthold, and the trees to establist then-
selves again.

6. The detritus of the forest once again ccllects on the floor in the form of
peat. This will agein build up until the land starts to sink, and the whole
cycle will repeat itself again.

There are of course many variations of the theme, depending on the prevailing
conditions. If the subsidence is rapid to start with, for instance, the primary
depcsit will be a coarser naterisl. If subsidence recommenced before the mudbank
could give purchase to vegetationy the deposition cycle would naturally vary.

This quarry is remarkable in the area for its fossil impressicns. The light
blue shale which occurs in bands has a wealth of fosesil material. I consider
this to be an inwash area, rather than sn area where, as described, the mud has
engulfed the vegetation. The preponderance of pinnules from much larger fronds,
and the paucity of both Sigillaria and Lepidodendron do, I think, point to this.
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Traces of terrestrial or airborne animated life have yet to be found here. I
feel that from the obviously muddy nature of the deposits, marine forms of life
can be ruled out, though categorical statements of this type are usually proved
incorrect !

Specimens of the following plant fossils were obiained during the visits

Alethopteris lonchitica Cyclopteris sp.
Neuropteris gigantea Cordaites sp.
Neuropteris tenuifolis Sigillaria sp.
Linopteris mumsteri Sphenopteris sp.
Dactylotheca plunosa Sphenophyllun sp.
Myriophyllites graciis artis Cnlamites sp.

(root of calamites)
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The visit to Haig Colliery, Whitchaven, was linmited to twelve mewmbers only.
Some two hours were spent ftravelling slowly along the return airway, a very dusty
journey as the Safety Department follows the practice of heavily coating every-
thing in finely-powdered linestone to lessen the fire risk.

The shale in the rock sides of the tunnel is oxtromely hard and singularly
unfossiliferous. The shale above the coal seam, which could be followed all the
time along the walls of the drift, bore plenty of impressions. All were formless
shapes of pitch since the tremendous pressure exerted on the rock has destroyed
any traces of structure. The shale also was very much broken up, and showed
little trace of bedding. The party crossed into the main return drift via some
cuttings showing excellent examples of slickensiding, some "pots" in the roof
being polished to a mirror brightness all the way round.

After two hours walking, the party were pleased to return to the shaft bottonm
via the regular "ride". Complete with its stations with waiting rooms and “¥ind
the Trains" signs, it was somewhat reminiscent of the London Underground.

R. E. 0. Pearson.












