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obtained a degrse of B.Sc. this year.

Apart from excursions and mine visits to be dealt with by the Excursion
Secretary, the Society's activities have included a Week-end School in
Geology for teachers, held at Hawse End, =nd an Introdvctory Course in
Geology at Wyndham Centre, Egremont. .. further very worthwhile venture was
the publishing of A Biblicgraphy ¢ I=ks District Geology and Geomorphology
compiled by Dr. R.A. Smith. To datz we have soid 237 copies of this, and
had to reprint only four months after it was firs® published. I regret %o
have to say that only 20 of these were sold to Members of the Society. The
majority have gone to Public Libraries and Booksellcrs. To anyone with an
interest in the naturai history of Cumperlanil this bookx is invaluable,
presenting a comprehensive list of publicaticns on the geology of the ares.
At five shillings it is good value.

I shall end on a personal note. 1§ have heen General Secretary for five
years. The sure way for a Society to become moribund is, in my opinion,
for its Executive to be in office for too long. I would therefore urge
that Members be willing to join the Council, and I hope that eventually
soreone will relieve me of my job. R.E.0. Pearson.
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THE HONCRARY TREASURER'S REPORT

The financial atfairs of the Society continue to be in a satisfactory
conditions Reference to the Income and Expenditure Account will show that
we commenced the year with a total of £42 including cash in hand as well as
our belance at the bank. Nearly £9 of this, however, consistec of contri-
butions to the Charles Edmonds Memorial Fund, so that the sum actually
standing to the Society's credit was £33.

We closed the year with a balance at the bank of £39 - 1 - 8, of which
£69 - 17 - 2 1is due to the Edmonds Memorial Fund, lsaving £29 - 4 -6 to
the Society's credit. This represents a tall of sbout £4 during the year,
which at first sight might suggest a rather disturbing situation. Actually
the state of affairs is more favourable than it seems. Our subscription
income in 1965 totals £52 as compared with £45 ~ 14 - 0 in 1964. Moreover,
many members paid their subscriptions for 1965 in advance, so £24 ~ 8 -0
was paid on this account before the end of 1964. It will be seen that the
corresponding sum for this year was £18 - 15 ~ 0, due to the fact that it
was not necessary to request pre-payment of subscriptions, as wasCdone
towards the end of 1964,

It will also be seen that materials for our publications (chiefly dup-
licating paper) have cost £79 during the current year as against £47 in
1964, and postages have risen from £13 to £24 - 10 - 9. These substantial
increases are due to the publication in April of the "Bibliography of Lake
District Geology" compiled by Dr. R. A. Smith of Padgate College of Educ~
ation, and prcduced with meticulous cere and much labour by our Bditor.
The demand for this publication from libraries and colleges all over the
country exceeded expectations, and a substantial reprinting was called for.
Several back nurbers of the Proceedings were also reprinted so that we have
stocks of most of our publications on hand.

Proceeds from the sale of publications thus total £68 - 5 - 4 compared
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were not the dates of formation but those of subgequent wotamorphism. Rocks
badly affected by cleavage could very well have lost all their radiogenic
argon, having had their 'radioactive clocks' re-set. In conclusion, all
workers in this field wunderstand the need for a complete geological and
petrological examination before X/A can be used as a satisfactory cross-
check for the older methods of dating.

THE RUBIDIUM/STROWTIUM METHOD

Perhaps the latest method of radiocactive dating is the one that depends
upon the decay of RbS7 to Sr”'., This decay series is very involved, with a
whole spectrum of very weak beta particles, making direct half life deter-
minations very difficult. Various methods have been tried and differing
constants found, but the most successful seems to be to establish the Rb/Sr
half life @by a cross check e&gainst well-estoblished uvranium series dates.
This; I realise, looks rather like putting the cart before the horse, but
if a satisfactory half life constant can be established, the rubidium/
strontium method may yet prove to be one of the most useful dating tools.
For one thing, the two methods X/A and Rb/Sr can often be applied to one
and the same specimen. The latter method does not of course depend on
potassium, but minerals rich in this element usually carry rubidium also.
The micas are very suitable subjects, and 1if +the cross check on a mica
specimen shews discrepancy then the dating is probably suspect. Cn the
other hand if the two ratios give dates that agree it is very unlikely that
daughter decay products have been lost since the mineral was formed. For
two such dissimilar elements as argon gas and the solid rubidium to leak
away from a crystal at the same rate is highly improbable. Minerals like
orthoclase, for some yet unexplained reason, give unsatisfactory K/A dates.
They are usually about 25% too low. But the mineral is quite suitable for
the Rb/Sr method, enabling the ages of many granitic rocks to be checked.

LINKS WITH THE STRATIGRAPHICAL CCLUMN

hose of you who recall my earlier lecture will remember that in the
early days of speculation about geological time much play was made about
maximum thicknesses of deposits. Arthur Holmes, in common with Kulp,
Schuchert and others, made repeated attempts to relate radiogenic dates
to the sedimentary pile from the Cambrian onwards. Why from the Cambrian?
Because only from the Cambrian can a relative succession be established,
based on the fossil evidence. Of late, with increasing frequency, micro-
fossils and algae have been reported from the Pre-Cambrian but it is likely
to be a long time before these widely scattered finds can be used to give a
stratigraphical column of the Pre-Cambrian, if ever. Back in 1933, Holmes
was trying to tie his radiometric age determinations to the stratigraphical
colum and attempting to use as a cross reference the meximum thickness ci¥
deposits. Although few firm dates had been established upon which to base
his findings, it seemed to Holmes that there has been a definite increase
in the rate of deposition of sediments with the passage of tim~. His con-~
clusion may well have seemed obvious thirty years sgo but how does it stand
today? Bolmes thought one reason why Palaeozoic strata had taken longer to
accumulate than more recent deposits was due to a preponderance of lime-
stones. This may indeed be ftrue, but how may it be assessed?

Cne illustration of this may be given by the Carboniferous Limestones
of which there are many varieties, some macroscopic in texture, some micro-
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This is the third article in the series on celebrated geoclogists whose
names are ccnnected with the Lake District

===000000 0~~~

Robert Harkness, FRS, FGS

"Robert Harkness might fairly have laid claim to have known more about
the geclogical structure, the fossils, minerals and the natural features
of Cumberland and Westmorland than any one man possessed before his time,
or, it may be safe to prophesy, than any one man even in these days of
facile locomotion will ever possess again."

So wrote J.G. Goodchild of the Geologjcal Survey when the Professor
unexpectedly departed this life in Cctober of 1878. This, it may be felt,
was a remarkable claim, but one which the following facts may do something
to Jjustify.

Robert Harkness was born on the 28th. July 1816 at Ormskirk in Lanca-
shire. He was educated first at home and later in Dumfries at the home of
Dr. Duncan who was minister of Greyfriars. From there he went to Edinburgh
University where he attended the lectures &f the well-known Wernerian geo-
logist, Professor Jamieson, as well as those of Professor J.D. Forbes. Back
in Ormskirk he gave his attentien to lncal geological proklems with such
zeal that in 1843 he was reading his first paper +to the recently-formed
Manchester Geoleogical Society. The paper dealt with the climate of the
Coal Peried with remarkable insight. In these days of easy communication
and travel it is not easy for us to appreciate the difficulties under which
the early geoclogists laboured. To a large extent what a worker found out,
he found out fer himeself. Textbooks were few, and geological maps were
virtuelly non-existent. Of every half dozen fossils foond there was a
distinct possibility that one had never been named or described -befure,
A student of tyday might easily assimilate more during a few years inter—
sive study than a man of Harkress's day might compass 1in the years of a
long and active life. This should never be forgotten. Metaphorically, we
stand on the shoulders of those who have gone before.

In the year 1845 Harkness, along with E.W. Binney, was contributing to
the Geological Society on such widely divergent topics as the Fossil Trees
of St. Helens, and on fossils found in the Boulder Clay, the latter being
in those days 2 highly controversial subject.

In 1848 Robert Harkness moved with his family to Dumfries and at once
began an extensive study of the rocks of the area. Amongst other places
that attracted him was Moffat and its graptolite bearing shales. This was
a locality which apart from a few rapid traverses by Sedgwick was entirely
new. In 1850 the British Association held its meeting in Edinburgh, and
Harkness, attending for the first time, found an exhibition of graptolites
put on by Adam Sedgwick. The two met, immediately became friends, and to
Harkness's delight he was intreduced to Jehn Ruthven of Kendal, Sedgwick's
celebrated fossil collector. In all probability it was due tc this meeting
with Sedgwick that Harkness began to refer his finds to J.¥. Salter for

identification.
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In fact it was the year before this meeting that Harkness first visited
Cumberland in pursuance of the gimilarities he found Ybetween the New Red
rocks of the Solway Basin and those of the Lancashire Plain where he was
born. The outcome of this was a paper read to the British Association on
the fossil footprints of the two localities. In 1851 he contributed a
paper to the Geolegical Society on the Silurian Rocks of the Solway Basin,
a paper that was so successful that it brought him letters from many of the
leading geologists of the day and the gift of a collectien of graptolites
from neo less a person than the celebrated Joachim Barrande of Bohemiz.

About this time Harkness applied for the Chair of Geology at the Univ-
ersity of Cork and, supported as he was by many eminent geologists, he got
it. In the same year that he took up his professorship in Ireland he was
elected a Fellow of the Geological Society, an honour which in those days
was by no means lightly bestowed. In 1854 Harkness was elected a Fellow of
the Royal Society of Edinburgh and in the same year Sir Henry de la Beche
offered him the professorship at Roorkee in Northern India. After very
careful corsideration this offer was declined. The reasons for this action
casting not a little 1light on the personal character of the subject of
these notes.

Earkness said that his objections were threefold:-
(1) Whilst he was greatly attracted to the possibilities of such a virgin
field he felt he would have hated %o find himself coming back to England
old before his time and alienated from his homeland, as so many Anglo-
Indians seemed, in his observation, to be.
(2) Wnilst the opportunities were great the restrictions were great also,
for he could net imagine a life isclated from minds actively pursuing like
objects with his own. Such fellowship was a reward not likely to be for-
gone.
(3) Lastly, and perhaps most importantly, he had always made his home with
his sister. To live in India without her company was something he could
not relish; to endeaveur to persuade her to accompany him would be to de
her a great injustice.

One can only assume that from then on Harkness was far too busy ever to
have time to regret his decision, for in 1856 he not only published six
papers, but he was elected to the scientific elite of the country as a
Fellow of the Royal Society. Some of his papers concerned the geology of
Cumberland and Westmorland. With Jonathan Otley Jjust dead and Sedgwick too
0ld and infirm for further work in the rough hill country of Lakeland, the
opening was ready for Robert Harkness to apply his keen mind to scme of the

vexed problems of Lake Country geology. fis purpose was strengthened in
two ways. He received encouraging letters, 81l of suggestions, advice and
questions so long as Adam Sedgwick could wield a2 pen. Since Harkness's

nearest and dearest relative came to live in Penrith, what better place had
he to spend his out-of-term time.

Retween the British issociation meeting of 1857 where he gave papers on
the geology and mineralogy of the Caldbeck Fells, and 1362, he was very
active in our area. Whilst he collected fossils from the Skiddew Slates,
and minerals as well, he returned again and again to the great problem of
unconformity. According to the best estimates there was in and around
Lakeland a gap between the Lower Palaeozoics and the Upper Palaeozoics
which elsewhere was filled by approximately five miles of Devonian strata.
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These missing rocks he sought and studied in other places, visiting Hugh
Miller's country, where he was helped by letters and maps from Lyell and
Murchison. The latter's assistance was not entirely without self-interest,
for if he was still fighting a rearguard action in his claims to most of
Adam Sedgwick's Cambrian, he might claim that what some people classed as
Lower Devonian should be Uprer Silurian and the Upver Devonian should
belong to the Carboniferous! Perhaps we see a remnant of these views in
the fact that up to a decade or two ago our own Mell Fell Conglomerates
were called Carboniferous Basement Beds.

In 1863 FProfessor Herkness vpublished a paper on the Skiddaw Slates,
with notes by Salter on the graptolites. In the same year he completed his
work on the Palaeozoic rocks of the Pennine Fault area between Ganblesby
and Warcop. This piece of mapping, which was entirely his own work, had
never been attempted Dbefore. It was carried through with such amazing
accuracy that the Survey, under Goodchild, later adopted it with little
amendment.

It was about this time +that Robert Harkness met for the first time one
of Penrith's notable sons, H. Alleyne Nicholson, Professor of Natural
History at Aberdeen. The two joined forces to work first on the Skiddaw
Slates and later on the rocks eof the Coniston Limestone group.

Perhaps one might be forgiven for thinking that here was a man enjoying
a sinecure for eight or nine months of the year and working off loads of
surplus energy during his vacations. In fact, nothing could be further
from the truth, for although he was Prcfessor of Geology at Cork he found
himself responsible for the teaching of gzeography, botany and zoology as
well as his own geology and mineralogy. Not surprisingly Harimess found
these multifarious duties a bit too much of a burden so he applied for the
Chair of Geology at Edinburgh. Unfortunately this appointment did not
materialise so the ever-willing Professor carried on doing several peornle's
Jobs and in the meantime when he might have rested, working out the geology
of the Isle of Man, looking for geological links between the Lake District
and Ireland.

Between 1866 and 1870 Harkness and Nicholson published jointly no less
than four memcirs on the older rocks of Cumberland and Westmorland. These
were rewarding years. In 1867 J.G. Goodchild and his Survey team first met
Harkness and with the bravado of youth assailed some of the Professor's
theories and maps. 7oodchild said later that Harkness, instead of meeting
these criticisms with the impatience that nearly twenty years of worlk would
have excused, listened patiently and quietly, smilingly refuting some of
their more outrageous suggestions. It was this aspect of the Professor's
personality, every bit as much as his scientific distinction, which made
him such a popular figure amongst the scientists of his day. Eis popularity
culminated in his election as President of Section C of the British Assoc-
iation Heeting at Exeter in 18369. On this occasion his Presidential Address
was devoted to the Devonian and its associations, avpropriately enough.,
About this time he was writing to John Phillips ("Strata" Smith's naphew )
about the distribution of the Shap erratics, and working with Dr. Hicks on
the fossils of the Menevian Beds. Together they wrote a paper on this
subject, a paper which could not be expected to endear them to Roderick
Murchison.
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