LYELL AND DAWSON:
A CENTENARY

Epcar AxprEw CoLLARD

hundred years ago—in the summer of 1842—the English
it, Sir Charles Lyell, spent some four weeks of field
Nova Scotin. He began his investigations about the
of Jnly, nnrl tbont the middle of August he left for
him a large collection of specimens and

this brief period he had accomplished work of out-
jmportance. As Sir William Dawson was to write
years later:
The geology of Nova Scotia is largely indebted to the world-
bracing labours of Sir Charles Lyell. Though much by
ers,

hapo to some
the country, and brought it into mhuou
that of other parts of the world . . . It is scarocly
that the exploration of a few weaks, and et stody
tho et by Sir Charles, wih the impula and guidunce
5t laboura of others; did as mauch for Nova Beotia as
hvnhbnnn effected by years of laborious work under less

wvince's Dayso pani
weeks of fleld wm-k and Lyell found in him the disciple
10 play the leading part in that systematic study of
geology which he himself was initiating. Indeed,
Acadian Geology (with its dedication to Lyell)
al structure of Nova Scotia was to receive its classic

had sought out Willam Dawson at the suggestion
cials of the General Mining Association, the company
orking the principal coal-seam in the Pictou district.
d that Dawson, though delighted to meet him and to

him, had already carried out some original researches.
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He had formed a museum of his own from specimens
collected, and a number of these I’pBﬂl-mQﬂl had been hmudt
together to prove that the coal-beds were not all of one type,
as was then generally supposed, but could be separated into
three distinet groups. These groups were later to become
known by many different names, but their distinetion from one
another, as he had made it out, was to be fully confirmed.
Dawson also showed Lyell his eollections of birds, insects, and
molluses, as well as his considerable herbarium of native plants.
All the specimens in these varied collections were related to note
books, in which Dawson had recorded his observations and
opinions.

Here, in the New World, Lyell had come upon a striking
instance of the capacity of the Seot for self-cducation. Except.

is sci privato reading
solitary field wm'k._ Nor hld he been .ble(lo devote his 'h_d.

\tion
from his regular employment as partner to his father in the
Pictou printing firm of James Duwson and Son.

Lyell asked Dawson whether he would care to accompany
him on his field work, partly as a student, and partly as  guide.
This invitation was readily accepted. They began by examining

at Dickson’s Mills. They then examined the s strata
on the Do Bert River, thirteen miles saat, of Truro, and 118

Dawson had previously visited the Shubenacadio district, and,
having learned something of its treacherous tides, he was able
to give a timely warning. As Sir Charles Lyell w'rnur
On one occasion, as T was seated on the trunk of a fallen treey
ona shnp ll(?mg hmh about ten 'aet above the lnvl-l 0! the river,
by my companion had finished
sketeh, the tide might fout of oft mo S0 he e, an omeg
down to the Basin of Minas.
Lyell's particular object was to examine the South Ji
coal-cliffs on the southern shore of Cumberland Bay. His interest
in these eliffs had been roused the previous summer, when he

had just arrived in North America. He had been six hours
Halifax whilo changing ships for Boston, and he had s
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of this time in a Halifax museum. Here he had been shown
arge fossil tree, filled with sandstone—a specimen of the many
be found in the South Joggins strata. He had written in his

ed 10 examine these before returning to England, as
o tho deseiption given us, (0 afford tho firest
pﬁ- yet. known in the world of petrified trees occurring
in their natural or ereat position.

with Dawson, he examined with the

f d
 ecognizod that the distriet offered almost unoqualled
o investiguto the conditions under which ooal

as the beginnings of plan d
ife. Though his own first-hand study

 South Jogeins cliffs was restrioted to his brief rescarches
supplemented by a few days' field work in 1852, he had
upon the salient points of the luoalny. and he was to give
able direction and encouragement to the more compre-
investigations by which Dawson uncovered so rich a
on's association with Sir Charles Lyell during these
in the summer of 1842 formed a turning-point in
Previously he had been working in isolation, conscious
ted opportunities for study, and lacking any author-
timate of his accomplishments. His association with

, gave him new enthusiasm and new assurance.
‘pointed e how Nova Scotia offered problems for
and important
;'n had uumred D.wwn with confidence by warmly
bringing it

tion of t.ha Solentifo world, In i Trovels in Nordh
in 1845), he not only expressed his indebted-
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ness to the “active operations” of “Mr. Dawson of Pietou,”
but he explained how, in forming his own opinions of Nova
Scotia’s geology, he had often concurred with opinions pmvm\nly
formed by Dawson, and how he had been prepared to
Dawson’s conelusions ragnrdmg matters whmh he himself lud
not had an
Dawson to write denmphom of his rmrcl\en in a form suitable
lor publication in scientific periodicals, and under Lyell's patron-

ge Dawson’s first papers appeared in the Quarlerly Journal
ol the Geological Society of London.

In the years following Lyell’s visit, Dawson applied himself
with inereased energy to studying the geology of the Pietou
region in which he lived. But his assoeiation with Lyell had
broadened his ambition. He now hoped that he might find an.
opportunity to be the first to study Nova Scotia’s geology as a
whole. This opportunity came unexpectedly in 1850,

Joseph Howe, who was planning to modernize the Nova Scotia
school system, offered him the newly-created position of Super-
intendent of Education. As superintendent, Dawson would be
required to tour the province, gathering facts with regard to
existing school conditions, and preparing the public for the
intended improvements. Howe pointed out to him that these
travels could be made to serve his geological interests.
would take him throughout the province—even to its most
remote corners; and since it was proposed to introduce the
teaching of agriculture into the sehools, the superintendent
mism «quite properly interest himself in all matters relating to
soils

‘Dawson accepted this offer, and during the three years which.
he spent as Superintendent of Education he gathered the greater
part of the materials for his Acadian Geology. He carried his
geologist’s bag and hammer about with him wherever he went,
and late each evening, generally after a day of hard travel and
several educational meetings, he would sort out his specimens
and write descriptions of the localities from which they had
taken.

In September, 1852, while Dawson was in the midst of
travels, Sir Charles Lyell revisited Nova Seotia, prior to
to Boston to deliver the Lowell Lectures. Dawson met him
appointment, and they set out to resume their investigatior
in the South Joggins district. Lyell hired a private
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“mowing the names of all the plants,” and sho wing him “among
things the great ridges of huge buu!dm, six foet and
dsin diameter, which the ice he.m up round the numerous
skes of clear water.” At one point they got out for a few minutes

% ne a group of Indian wigwams, beautifully roofed with
jirch bark. When they had returned to the carriage, Lyell
ild not help marvelling that this scene was within eleven

of his “having walked the streets of Liverpool.”
Mtsr reaching Cumberland Bay, they spent a fow days in
oggins distriet. In a letter to his Inthnr—m—hw.

d nomer, Livell described their exploratio
Dawton and 1 set o work and mossured foot by foot many
Jizndred yards of the clifi whers forests of arect trees and
i ot t sbound. Rand el 4t Wb e Sy
e e 5 ok sharp lest the rocking of living
Tetns oot ey o fall trom he fop of the undermined cliff should
cause some of the old fossil ones to come down upon us by the
run. But I never enjoyed the reading of a marvellous chapter
of the big volume more.

One of dn prlmry objects of Lyell's return to the South

J to search for further evidences of the flora
the ool.l-furmmg period. He and Dawson, therefore, spent

h of their time on the shore, examining the fossil trees which

d fallen down from the cliffs and lay in fragments. While

d in this work, they were surprised to come upon some
bone. On careful search, other pieces, .ppmnuy the

of a quadruped, were unco ey searched

ther, and at length camo upon a jaw-bone with bt
This discovery proved to be of exceptional importance.
tho cightean-fories, the period at which air-breathing

found, at the Albion Coal-Mine in Pictou County in
‘flattened skull, embedded in a pisce of shale.
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Uncertain whether it was the remains of a large ganoid fish, or of
something higher in the animal scale, he had sent it to the
Geological Society of London. But for some two years it had
(as he expressed it) “remainod as quietly in tho Society's collee-
tion as in its original bed in the mine.”” Now, however, he and
Lyell had come upon a specimen unique in its relative complete-
ness; for the bones they had discovered comprised portions
the skull, teeth, scales, vertebra, ribs, and limbs. From these
remains it was possible to reconstruet in considerable detail
the appearance of the animal and its manner of life.
The oceasion of this unexpected discovery ik memnubll
in the lives of both men. More than twenty ye
William Dawson was to recall how he and Lyall lorgsmxl nl
g else, had stood on the shore exulting over their find:
1 well remember how, after we had disinterred the bones of
ndrerpelon rom the interior of  large treo on the Jogeins shore,
his thoughts ran rapidly over all the strango circumstances
burial of tho animal it goologioal ago, A5 ite postile re elations
to roptiles and other animals, and he enlarged enthusiastically
on these pointa, tll suddenly obscrving the astonishment of &
who accompanied us, he abruptly turned to me and wi
*Tho man will think us maad f T ran on n this way.”

Mo specimen, vas subsequently examined in Boston by
Jeffries Wyman, Augustus Gould and Louis Agassiz, and in
London by Sir Richard Owen.

and Lyell that the remains were those of a reptile of the coal-
period. But it turned out that Dawson and Lyell had incident-
ally made a further important discovery. While examining the
fragments, Wyman had come across a small shell, measuring
about three-tenths of an inch in length. This was ultimately
classified as that of a land-enail of the coal-period, and as, there-
fore, the oldest known land-shell by a vast interval, the earliest

Quarlerly Journal of the Geological Society of London, in &
jointpaper “On the Remains of a Reptile and a Land-shell in an
erect Fossil Tree in the Conl Measures of Nova Seotia."
Toward the end of 1853, Dawson resigned as Superintendent
of Education. Even from the educational point of view alone,
the three years he spent as superintendent had produced notable
rosults. He had collected the first intelligiblo statistics of the
province's schools; he had introduced some unity into the work
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of the local issi he had made i
apparatus, buildings, and methods of teachiny
succeeded in convincing a large proportion of the people
the necessity of a teachers' college, and of a more equitable
officient provm(m for school mppon. Tt was largely as a
and his reports, that the
&)m.in sohonl-syiﬂ)m was grldunﬂy laced upon an

inburgh in l85.';, and ax-puded
ﬂm iy pnbheauon. Nova Scotia’s geol
tary treatment. . Some pioneer wor

\1 two Boston geologists, C. T. Jackson and F. Alger, who
published their researches in Silliman's American Journal of
um. n 1825, Tn the following year, Haliburton's Historical
and Statistical Account of Nova Scotia appeared, with a supple-
on the province's geology by Richard Brown and Titus

g el oxplorations, mmn!y of the eastern
counties, for the General Mining Associat Further work
Saltbie; bt mot Always & ilociniive) bas Do cous

the Nova Scotian geologist, Dr. Abraham Gesner. In 1841
Willism Logan min of the coal-measures of
Nova Scotia, but mainly in relation to his theory that under-clay
almost invariably present beneath seams of coal. Sir Charles
had brought a fresh and stimulating method, which he

m forth in his Tfml. in North ':mmt:ilmd o
greater length in his papers to the publications of the
BBl ooty of Tondon,
Dawson's Acadian Geology surpassed in completeness any-
had appeared before. "To the discoverios of his prede-

ors, Dawson had added a mass of data from his own
Morcover, his treatment of Nova Scotia’s geology
‘periods, rather than by rogions, enabled him to give & compro-
ive picture of the geological strucfure of the provinco and
This method of treatment lent

ith
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wl-uh describing the successive deposits of minerals, to indicate

ly where, in the structure of Nova Scotia, these deposits
hni been formed. In this way he made known the location of
rich aceumulations of coal, iron ore, copper, gypsum, shell marl,
and other minerals, the presence or extent of which had been
only imperfectly recognized. As the result of his researches,
the mineral resources of Nova Scotia undorwent a rapid
development.

The proof of Dawson's painstaking aceuracy came in later
years, when the provinee was mapped in detail by the members
of the Dominion Geological Survey. It was only in a few partie-
ulars that Dawson was found to be in error. Even though the
materials in Acadian Geology are now available elsewhere, the
vigor and clarity of Dawson's style have maintained the standing
of his book as the classie study in its

Tn the pages of Acadian Geology Dawson paid frequent
tribute to Sir Charles Lyell for his part in mmulmng and
directing the study of geology in Nova Seotia. A m
expression of his personal indebtedness -ppund in the
dedication :

To Sir CHARLES LYELL, F.RS.F.GS., &.

My Dear Sir:
& young naturalist labouring in a uomwnuvnly Temote.
and isolated position, 1o aid can be more valuable than the s iy

agement and co-operation of those who, from the vantage-gro

of  high sojentife eputation, and in the groat Kterary sentee of -

the Anglo-Saxon world, aro prosceuting similar p

stich b«nams. most froely and gomerously bestowed; L am mtobiod

to you; and 1 gladly avail myself of tho oppm-mmy uorded by

the publication of this volume, to express, in dedica it to yot,
my ruteful sense of your kindness in guiding my et

a2 o goologieal vor

With sincere gratitude and respeot,
Yours faithfully
1. W. DAWSON

In 1854, while Dawson had been preparing his Acadian
Geology for the press, the chair of Natural History at Edinburgh
me Vnmt zhmugh the death of Edward F'm'bel &

Charles had written immediately to Dawson, urging him
become a eu.ndldau and offering him his support and that nl
other men of influence. Many years later, the English geologist,
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John Bigshy, recalled how Sir Charles Lyell had
son as Edward Forbes’s successor, in the widest sense of
“On the death of Edward Forbes," he wrote, “Sir
es Lyell remarked to me “Now, 1 look chiefly to Dawson

141

When Dawson replied to Sir Charles Lyall, gratefully

offer of assistance, Sir Charlos solicitod the support

tor-general of the British

o' lotter to Sir Heary, ho set forth
qualifications as follows

1jkoaw that you appreciato highl. 1s 1 do. the printed papers

of Mr. Dawson on the Coal Fuﬁd- of Nova Scotin, and other

ih n that
o viuu and oceasional speeulations on the structure and probabls
feission o fossl plante, set forth fn seve 3
,umdi dmm ldrbo ;J'ksmﬁ dupl{-’: :;almh un‘:.
u i  and botanieal know A
4 tarourite of Mr. Dawson, i g i b

VT Sy o aioulid b exlont s al o brinelio enbrased
by the Edinburgh Chair, especally one under the ago of thirty-
of imposiblo; but, with duo reference 10 Me.
oot kable,

em as he does with zeal and enthusiasm for

;dm. e ‘rhllaunphm&l miad, ho it T boliove, one of tho few
provo a. worthy suscesior (0 ou

hn-nwd . Protessor E. Forbes.

Dawson planned to leave for Scotland that summer in order
{ he might personally press his candidature, and also attend
of the British Association, which was to be held at

and was ready to take passage,

0 eff
1 groapeots &t MoGil wece ae Yo
L) university was almost without endowment,
its existence (beyond the medical faculty) was little more
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than nominal. “Yet, on this account,” as Dawson wrote in
later years, “the position had its charms for a young man
accustomed to hard work." His transformation of MeGill
during the thirty-eight years of his Principalship was to establish
his reputation among the greatest Canadian educators.

Before taking up his new work at Montreal, Dawson went
on to Scotland for the Glasgow meeting. This was his first
attendance at the British Association, which, just thirty years
later, was to eleet him President. “After the meeting,'" he writes,
“T went up to London, and had much pleasant, intercourse with
Lyell."" Indeed, though Sir Charles Lyell had been unsuccessful
in his efforts to obtain the Edinburgh professorship for Dawson,
he had been, nevertheless, indirectly responsible for the appoint-
ment to the Principalship of MeGHL, On i journey to Nova
Scotia in 1852, Lyell had had as a fellow passenger his friend,
Sir Edmund Head, then the Lieutenant-Governor of New
Brunswick. Lyell had spoken highly to Sir Edmund of Dawson's
abilities, and on their arrival in Nova Secotia had introduced
Dawson to him. As Lieutenant-Governor of New Brunswick,
Sir Edmund had appointed Dawson a member of the commission
charged with the reconstitution of the old szs College at
Fredericton. In 1854, when he was appointed Governor of the
United Canadas, Sir Edmund assumed ez officio the position
of Visitor to MeGill. It happened that the Board of Governors.
at McGill were then making a determined effort to free the
university from the inertia which had paralyzed it since its
foundation. Sir Edmund Head was approached, as a man of
high university connections, to suggest someone who could
provide MeGill with vigorous leadership. The governors
expected him to suggest a man of mark in one of the British
universities. They wero (as one of them later admittod) “both
startled and " when he recoms
mended William Dawson, whose name was almost, if not quite,
unknown to them. After much discussion, however, it was
decided to act upon Sir Edmund's recommendation, and to make
Dawson an offer of the appointment. In later years, Dawson
used to speak of his introduction to Sir Edmund Head in 1852
as being not the least of the decisive ways in which Lyell had
influenced the course of his life.

After he had removed to Montreal, Lyell continued to hq‘
closely in touch with him. As Dawson writes:

He entered with zeal into my work on Devonian plants, snd
into those investigations of the fossils of the Laurentian limestones.
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in which, after my removal to Montreal, I was engaged, in connee-
tion with Logan, Carpenter, and Hunt.

While Principal of MoGill, he took advantage of the long
er vacations to continue his field work in Nova Scotia.
researches, t0o, were followed by Lyell with the keenest

!n a lettvr dnmd October 27, 1860, he writes

u which Dawson had

ned by mmm mveﬁugluon of the coal-beds of the South
When, in 1868, Dawson re-dedicated to Lyell hi
dian Geology, in its mond and greatly enlarged edition,
Wrote at onee to express his pleasure; and some four weeks
on July 31, 1868—he sent a second letter, which began:
Ly deas Dawson,—T hope (hat long before thia you haye gt
my ltier, writion ' the beginaing month, in which T
mh of thw first Fm o your Acadia, whiek T have sinee Men
pleasure and pmm s

ungml observation and sound theoret

ﬂu«. T think, make its way, and will e i Highty pnzbd

maro advanced scientific. readors.

In xm this lmnds.hlp of thirty-five years standing came
Charles Lyell's sudden desth i

ral History Society, and subsoquently published.
‘he expressed his belief that the qualities which had enabled
to contribute so much to the development of geology in
ica were the samo as those which had won for him
nt position in the general development of modarn

o soamed wholy fre from that common failing of men of
ace which causes them to cling with such tenacity to opinions

o amnxlevnynml.h(-l-ollhvu lence.
quality eminéntly fitted him to be the patron and helper of younger
ent men, and was conneeted with that warm and
i ch ho ever felt in the progress g,
Wil e deftence with whil ko rccived new Tosts and

These mulmu. nynpnmnh in his connections with American
alogy, were equally vllulbh o his relations l,o welmm in its
:‘!‘4 He was thus able to become

aspects . . . 3
hh mmmpanmu in dgm]nmnl.l theory, und to hold his

f his life, through all the great
vlmh mnmd in the rapid development of the scicnee.
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The nnmal of Lyoll and Dawson were linked once more,
some after Lyell's death. In 1881, Dawson received
the Lya].l M.d.l.l an award which Sir Charles had established
by a legacy to the Geological Society of London, with instruc-
tions that it be given from time to time to geologists whose
work had been outstanding. In this way, Lyell may almost
be said posthumously to have recognized the hu-ehsr achiove-
ments ol “his tmm dlempla

however, Dawson never ceased to
Lyell's dimipl& An« 1875. as before, his writings abound in
refe to Lyell’s discoveries and opinions, and in
iscences of his historic visits to Nova Seotia. This endurin
discipleship was the outecome partly of Dawson’s gratitude
Lyell's many kindnesses, and partly of his admiration
Lyell's greatness as a scientific worker. One of the last
Dawson’s scientific papers bore these words:
DEDICATED TO THE MEMORY OF
MY FRIEND AND EARLY PATRON AND GUIDE
SIR CHARLES LYELL
TO WHOM WE ARE INDEBTED FOR 80 MUCH
OF THE SCIENTIFIC BASIS OF MODERN GEOLOGY



