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hibits great care and judgment in investigating, by
the observations of collateral stations, the proba
bility of local disturbances, and thereby assisting to
free the terminal stations of the great meridional
arcs from sensible errors. But Captain Yolland
states "that General Colby, immediately after the
construction of the new zenith sector, selected cer
tain points, for making observations from, so that in
the determination of the figure of the earth by
meridian measures, more than one arc of meridian
should be available from the trigonometrical survey
of the United Kingdom, for combining with the
measures made in other countries;" and he thus
added to the original meridional arcs one extending
from Hensbarrow, in Cornwall, to Ben Hutisch, in
Sutherlandshire, and another from the Hill of Forth,
in Wexford, through the south end station of the

Lough Foyle base to Monach in the Isle of Lewis,
which has been subsequently extended southwards
to a station near St. Agnes' Lighthouse, in the Scilly
Islands, and northwards to North Bona Island, off
the North-west coast of Scotland, with the sanction
of Lieut.-Col. Hall, his successor as superintendent
'of the survey. When all these arcs have been com
pared together, it may well be expected that a more
accurate knowledge of the actual figure of the earth,
within this portion of the northern hemisphere, will
be acquired than could have been reasonably expected,
and many glimpses obtained of the position and mag
nitude of those masses of igneous rocks which have
been agents in uplifting and fracturing the stony
crust of the earth.
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When the triangulation had been carried into
Scotland, it required all the energies of Captain
Colby to meet the demands upon him, as he had not
only to conduct the observations in the field, but
also to watch and regulate the proceedings of the
interior survey. In 1813, Captain Colby, assisted
by Mr. Gardner, visited two principal stations in
Scotland, and two more were visited by Mr. Gardner;
in 1814, Captain Colby observed from ten stations,
and Mr. Gardner from four more, and when the pre
liminary labour of examining a country and fixing
upon stations has been explained, the amount of
activity and perseverance called forth by a " season
on the hills" will be understood and appreciated.
In 1815, Captain Colby appears to have been obliged
to attend much to official business at the Ordnance

Map Office in the Tower, and to the superintendence
of the topographical survey in England and "Wales,
in consequence of which the actual observations with
the great instrument in Scotland were, during that
year, principally made by Mr. Gardner,—though,
aided by that activity and energy which seemed to
bestow upon him the power of multiplying himself,
he did not neglect to watch over his favourite workj
and hence in a letter of this year he thus writes,—
" Our theodolite sustained no injury in the very
violent storm which destroyed the tents, and put an

early period to our summer's operations. But the
weather, during the whole of the season, was so un

usually unfavourable in the west of Scotland, that I
was quite disappointed as to the quantity of work
which from a comparison with other summers I had



MAJOR-GENERAL COLBY. 61

expected to be able to perform. We commenced on
Bengairn Hill, near Kirkcudbright, and concluded
on the Black Carrick Hill, near Ayr; thus com
pleting the connection between Cumberland, the Isle
of Man, part of the coast of Ireland, and the south
west of Scotland, as far as Ayr. The survey is now
advanced to that state in which the determination of
the positions of the observatories of Edinburgh and
Glasgow became the next object for consideration.

I find that both are in sight of such stations as will
form well-shaped triangles with them, and at the

same time that Ben-Lomond to the north and the

Dunrick hill to the south, will each give two sides
and an included angle to compute their distance
from each other. If we may admit the principle of
two sides and an included angle to ascertain the

converging of meridians, Ben Lomond being also
seen from the Island of Isla, a large extent may be
measured in that way perpendicular to the meridian."
So that it may be safely said, that though his hand
had not always regulated the movements of the in
strument, his spirit had planned and directed the

operations on which it was engaged.
. From a copy in his own handwriting of this
remarkable letter, addressed, apparently, either to
Prof. Playfair or Prof. Leslie, it is right to extract
those passages which mark the high value which

was then set upon his opinion, as well as the

enlightened view he always took of scientific sub

jects. He had been consulted respecting the Edin
burgh observatory, and he replies, " Having had a
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official head of the corps, and they received, besides

their military pay as warrant officers, 32s. Qd. per

square mile for all the work they surveyed and.

plotted on a scale of two inches to the mile. These
plots were reduced at the Map Office to plans on a
scale of one inch to a mile, and traces from them

prepared for the use of the engravers. It will be
readily believed that the superintendence of all these
operations, simultaneously proceeding at so many
different places, some in the Map Office, some at
various parts in the country, combined with the
personal direction of the triangulation in Scotland,
was enough to overpower the mental energies and

the physical powers even of a Colby ; and in 1816,

therefore, at the recommendation of General Mudge,
his son, Lieutenant Richard Mudge, R.E. (now
Lieutenant-Colonel Mudge), was attached to the

survey, and stationed in the country, as nearly as
possible in the centre of the surveying parties, of
which he had the immediate superintendence from
that period for several years. This partial relief
enabled Captain Colby to visit nine stations in
Scotland during the year 1816, without the harass

ing distraction of mind which had hitherto attended
the complicated charge of such distant works. In
1817, also, Captain Colby was for a long time in
Scotland, and in that year measured, with the assis
tance of Mr. Gardner, the single base line of that
kingdom, on Belhelvie Sands, near Aberdeen. The
measurement of this base occupied from May 5th to
June 6th, and Ramsden's steel chain was again the
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which animated the man when he wrote in the

'Caledonian Mercury.' Your report is quite the
thing, and suits my purpose exactly, as well as being
a sufficient proof of your consistency." And it may
be here observed that the coolness between Biot and
Captain Colby never extended to Arago, who, on the

contrary, manifested towards him feelings of very

strong regard. The project of taking the sector to
Dunkirk, so anxiously looked forward to by both the
French and English astronomers, was not carried
into effect till late in 1818, as Captain Colby was
actively engaged in Scotland from May 19 to Sep
tember 17 of that year, having observed from nine
mountain stations in that country during the interval.

On September 1, Colonel Mudge wrote to Captain

Colby, " The remainder of this letter must contain
matters of official importance to us both, as you know
the engagement under which I was made to place
myself is now arriving towards fulfilment —I mean
the Dunkirk expedition. I have received two letters
from Biot, written with some anxiety upon this sub

ject, which I had indeed anticipated by stating to
him that on your return from Scotland we would

both accompany the sector to France, at the same

time telling him that it would be late in the season
before we could effect that measure. Biot's reply
was that it would perhaps be advisable to bring over
the sector myself much sooner, as the observations

were very simple, and might be made while you were

going on with your operations in the North. To
this letter I have replied with as much candour as I

H
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mathematics resumed that pre-eminence in the
Academy, which they, ought to possess in an establish
ment founded for the purpose of training pupils for

a profession, which, though practical in its details, is
scientific in its principles. The Duke ofWellington
was then Master-General of the Ordnance, and

actuated by that sound practical wisdom, which was

one of his characteristics, he departed from the usual

military routine of promotion by succession, and
before appointing Captain Colby superintendent of

the survey applied to the leading men of science for

their opinion on the subject. Lord Fitzroy Somerset

(now Lord Raglan) notified indeed to Captain Colby
that such was the course pursued by the Master-

General, and expressed his Grace's approval of the
conduct of Captain Colby in abstaining from any
private application, whether personal or through
friends. The replies to the Duke's enquiries were

favourable to the appointment of Captain Colby, as

might have been expected; and Lieut. -Col. Hobbs,
R.E., who was for many years an assistant on the
Scotch Survey, refers to the subject in a letter dated

Ayr, Jan., 1825 :—" I cannot help mentioning here,
that about three years since I met Sir Humphry
Davy, at a dinner party in this neighbourhood ; and
in speaking of the survey, Sir Humphry mentioned
that soon after General Mudge's death he received a

note from the Duke of Wellington, requesting him
to name the person whom he might think the best
qualified to succeed the General : that in his reply to
the Duke he said he not only thought you the person
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best qualified, but it was in some measure your right,
having devoted your whole life to this particular

duty." An anecdote has also been preserved in the
family of the late Sir William Robe, R.A., which
will at least be deemed amusing and characteristic,
even though some may consider it a mere traditionary
legend. It is said then, that the Duke sent for the
celebrated Dr. Hutton, perhaps the most practically
effective professor of mathematics the Academy ever

had, and asked him the plain question, "Do you think
Captain Colby the best person to take charge of the

survey ?
" " The very best," replied the Doctor ; and

then was about to maintain that position by sundry
reasons, when the Duke stopped him, saying, " Thank
you, Doctor, that is enough, you have fully answered
my question, and I am satisfied." On the 10th of
July, 1820, he was officially appointed successor to
General Mudge in the superintendence of the
Ordnance trigonometrical survey ; and on the 16th
of December of the same year he was named by Lord
Melville a member of the Board of Longitude, also
in succession to General Mudge. On the 19th of
July, 1821, he became brevet-major ; on the 29th of
July, 1825, lieutenant-colonel ; and on the 10th of
July, 1837, colonel. In 1819 Lieut. Robe (the late
Lieut.-Col. Alexander Robe) and Lieut. Dawson

joined the survey, and were engaged with Captain

Colby in the observations of five stations in Scotland.

In 1820 the arrangements, consequent upon the
death of General Mudge, induced a cessation of the

mountain work. In 1821 Captain Vetch (now con
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three parts with the old microscope a, and the other

two with the old microscope b, and then to have

compared the mean of a, e, f, with that of b. c. d.
Both these theodolites were originally provided with

a single semicircle affixed to one side of the tele

scope for taking angles of elevation and depression :

but Colonel Colby replaced the semicircle by a circle

of 12 inches in diameter, by which arrangement it
became possible to reverse the telescope ; and sub

sequently in the course of the Irish Survey, he added
a second circle on the opposite side of the telescope,
so that the microscopes on both sides could be read

in each observation. This was a very great improve
ment on the original construction, and rendered the

theodolite a very efficient instrument for vertical

or altitude observations.
In 1822 Major Colby commenced the hill season
on the Mull of Oe ; but being obliged to attend
personally to the observations required for the con

nexion of the observatories of Paris and Greenwich,
the work of the year in Scotland was completed by

Captain Vetch and Lieutenant Dawson, as it had
been, in 1821, by Captain Vetch and Lieutenant Drum-

mond. Ten stations, however, were visited in England
in 1822, and observations for azimuth made at two
of them. And it should be remarked, that M.
Arago participated in the work of observing both
in England and France ; and thus made himself
practically acquainted with the merits of Ramsden's

instruments. In 1823, English stations alone were
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ciate the merit of the man who had planned the
work which the other executed, and thus fell into
that error which has heen only too common in esti

mating the services and talents of General Colby.
The Survey of Scotland, which had been suspended
for many years, was resumed in 1838, and on this
occasion Colonel Colby once more appeared on the

mountains, again to perform on Ben Hutich the
part of an instructor, his assistants being Major
Robe and Lieutenant (now Major) Robinson; and
as this appears to be the last time of his taking the
field, the record of this section of the stirring life of
a man of ceaseless activity and boundless energy
must here with a sigh be closed.
It is hoped and believed that enough has been said
in the preceding narrative to illustrate the remark
able character and the services of General Colby in

one branch of the duties he so ably performed ; but
were it not so, the vivid sketch of a season's doings,
which Major Dawson has drawn up from the letters
which he wrote at the time, and kindly contributed
to this memoir, would more than supply the defi
ciencies. The author gives this sketch in Major
Dawson's own words, and feels assured that the

perusal of it will leave on every reader's mind a deep
impression, not only of the zeal, energy, and abili

ties, but also of the moral worth of General Colby.
Dear Portlock,—
You have asked me for an account of a

year on the hills with our late chief, General Colby,
and I will give you the first that I was out with

K 2
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him, which I am the better able to do, as I find that
the letters which I wrote to my family that year
from the hills have by chance been preserved.
In the month of May, 1819, Lieutenant Robe (the
late Lieut.-Col. Robe, R.E.) and myself were appointed
assistants to Captain Colby on the Trigonometrical

Survey ; and on the 5th of June following I em
barked, in charge of a selected party of artillerymen,
the instruments and camp equipage, for Aberdeen,
at which place Robe joined the party, and, after

disembarking the stores, &c., and hiring cars for
their conveyance, we set out on Tuesday the loth

of June for Corrie Habbie or Cathadh, a mountain
in Banffshire, which had been selected by Captain
Colby for our first station.

It was our intention to march only to Inverark
(sixteen miles) the first day ; but the men surprised
us with a petition to be allowed to go on to Huntley
(thirty-eight miles) ; to which we assented. We
were there joined on the following morning by Cap
tain Colby, he having travelled through from Lon
don on the mail coach, with a rest probably of only
a single day at Edinburgh; the journey occupying
at that time four or five days and nights. This was
Captain Colby's usual mode of travelling : neither
rain nor snow, nor any degree of severity in the
weather, would induce him to take an inside seat,
or to tie a shawl round his throat ; but, muffled in a
thick box coat, and with his servant Fraser, an old
artilleryman, by his side, he would pursue his
journey for days and nights together, with but little
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refreshment, and that of the plainest kind,—com
monly only meat and bread, with tea or a glass of

beer.

From Huntley Captain Colby proceeded with us
on foot ; and on the second afternoon we reached the

base of the mountain in Glen-Fiddick,near to a hunt
ing lodge of the Duke of Gordon. Here, by partially
reducing the loads on the cars, and by the applica
tion of guy ropes to support them, and with the

men's shoulders to the wheels, we climbed up as far

as we could, and, having unloaded the cars, made an

irregular kind of encampment for the night. It was a
fine evening, and we had need, therefore, of but
slight covering ; and anything like luxury was of
course out of the question. A marquee was pitched for
Captain Colby, in which he slept, in his clothes, on a
bundle of tent linings ; and I, knowing no better,
was content to put up with the like accommodation ;

but Robe, who had recently been with the Army of
Occupation in France, like an experienced campaigner,
set to work with his Portuguese servant, Antonio,

who had also been with him on the continent, and

soon put up his camp bedstead, and made himself

much more comfortable—a lesson which I did not
fail to profit by in my after experience.
On the following morning the really laborious
part of the business commenced, that of conveying
the camp equipage, instruments and stores, to the
top of the mountain. Horses were hired for the
purpose, and made to carry the packages slung like
panniers over their backs, so far as the ground proved
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tolerably even and firm : but when it became broken
and hummocky, which is so commonly the case with

peaty soils, or springy and wet, there was then no

alternative but to unload the horses, and carry the

things on the men's shoulders ; and it was surprising
to see the loads which some of them would carry
for miles, over ground which inexperienced lowlanders

might find it difficult to traverse on foot without any
incumbrance. After encouraging the men for a
while at the outset of their laborious undertaking,

Captain Colby went on, taking Robe and myself
with him, to the summit, where he selected a spot of

ground for the encampment as near as practicable
to the station, and also for the watch-tent at a point
much nearer still. He then selected a suitable place
for a turf-hovel, to be built on the sloping face of
the hill with a tarpauling roof, in which to make a
fire for cooking, and for drying the men's shoes and

clothes, and to serve also as a place of shelter and
warmth for the men in tempestuous and severe
weather. When some of the tents had been brought
up, and one or two of them pitched for present use,
a party of the men were withdrawn from this duty,
and employed in pulling down the conical pile of
stones built round the station-staff, and in setting up
in its place the observatory-tent. The requisite
steps were then taken for securing the table or stand
for the great theodolite ; and the theodolite itself
was then brought up with special care and fixed
in its position.
In all these proceedings, here and elsewhere, Cap
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tain Colby invariably took an active part; and he
would never sit down to rest or take any food or

refreshment until everything had been satisfactorily
accomplished and secured.

Corrie Habbie is elevated about 2,200 feet above

the mean level of the sea. Like most of the other
mountains in its neighbourhood, particularly to the
northward and east, it is a long round-backed hill,
rising gradually towards the south. It is of the
quartz-rock formation, and covered with a heathy peat
moss, except on the summit, and a few bare patches
on the sides, which show the whitened surface of the

quartz-rock. To the westward, at a distance of

about six miles, Benrinnes, a conical mountain, rises a

few hundred feet higher than Corrie Habbie. Still
further off, and extending towards the south, the

Monagh Lea range rises to the height of 3,500 feet,
and to the southward extends the Grampian range,
with the mountain of Cairn Gorm and Ben Macdui
in the foreground.
When the arrangements in the observatory had
been completed, and the summit of the hill was free
from clouds, every moment favourable for observa

tion was anxiously caught by Captain Colby, and
devoted to that service, from sunrise to sunset. At
other times he imparted to Robe and myself a know
ledge of Ramsden's great three-foot theodolite, and

of its adjustments, as also of the mode of working
and entering the compulations ; explaining still fur
ther the position and names of the principal moun



136 MEMOIR OF

,I i..l

tains and trigonometrical stations within the range
of observation.

Monday, 21st of June.—After a stormy day the
clouds suddenly broke away about seven o'clock in
the evening ; and at eight o'clock, under very pecu
liar circumstances of refraction, Captain Colby dis
covered and showed to us, through the telescope, a

brig under sail to the northward, at a distance which

he considered could not be less than 100 miles.
Monday, 28th of June.—At eleven o'clock, a.m.,
the thermometer, having previously stood at 50°,
went down suddenly 5° at noon, when a tremendous

storm of hail came on and covered the ground several
inches in a few minutes. The hailstones were large
and conical, with smooth convex bases and striated
sides.

The hail continued till about one o'clock ; after
which snow fell for an hour or so, and then sleet and

rain. We were forced to be out shovelling the hail
and snow from the tents while the storm lasted, and

when gone the men set-to snow-balling one another
as a means of warming themselves—a rather un
usual amusement at the latter end of June. At this
this time the temperature at night was generally
from 35° to 38°, and this was not complained of as
being cold, but rather the contrary. With the
thermometer at temperate the heat was considered

oppressive.

Tuesday, 29th of June.—Captain Colby took Robe
and a small party of the men on a " station hunt,"
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or pedestrian excursion to explore the country, along
the eastern coast of Invernesshire, Rosshire, and

Caithness, and to erect objects upon some of the prin

cipal mountains, and select those which, from their

position aud circumstances, should be preferred for

future encampments. That particular season of the

year was usually taken for the purpose ; because,

owing to the tremulous state of the atmosphere, it
is unfavourable for instrumental observations, except

ing occasionally for an hour or so after sunrise, and

for a like period before sunset ; at which times, un
less the summit of the mountain chances to be free

from clouds and mist, nothing really valuable, in the
way of observation, can be done. The opportunities
afforded for the purpose are indeed extremely capri
cious and uncertain at other times also : it was no
uncommon occurrence for the camp to be enveloped
in clouds for several weeks together, without afford
ing even a glimpse of the sun or of the clear sky
during the whole period. And then in a moment
the clouds would break away or subside into the

valleys, leaving the tips of the mountains clear and

bright above an ocean of mist, and the atmosphere
calm, and steady, so as to admit of the observations
for which the party had waited days and wesks to be
taken in a few hours. It may be imagined how per
plexing it is at such times to receive visitations from
the gentry of the neighbourhood, which otherwise
would be highly acceptable. . And although nothing
could, under favourable circumstances, exceed the
good nature and patience which Captain Colby
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showed even to the humhlest of his visitors—grati
fying them with a peep through the telescope at
some familiar object; and then, by means of the
prismatic and inverting eye-pieces, exciting their
astonishment by showing them the same object

apparently in a different direction, or standing upside
down ; so on the contrary nothing appeared to worry
him more than the approach of visitors when we were

really at work, and whatever might be their rank,

he would then scarcely speak to them or show them

even common attention.

Our post town, while on Corrie Habbie, was Hunt

ley ; and one or other of the men was sent there for
letters and bread, when they could be spared for the
purpose. The distance in a right line was eighteen
miles, which Captain Colby considered to be equiva
lent to twenty-four.
Wednesday, 2lst of July.—Captain Colby and
Robe returned to camp, having explored all the

country along the eastern side of the counties of In
verness, Ross, and Caithness, as well as the mainland

of Orkney, and having walked 513 miles in twenty-
two days.
Friday, 23rc? of July.—Captain Colby took me and
a fresh party of the soldiers on a station-hunt, to ex

plore the country to the westward and northward of

west. Our first halting-place was to be Grant

Town, at a distance of twenty-four miles ; and Cap
tain Colby having, according to his usual practice,
ascertained the general direction by means of a pocket

compass and map, the whole party set off, as on a
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steeple-chase, running down the mountain-side at

full speed, over Cromdale, a mountain about the
same height as Come Habbie, crossing several
beautiful glens, wading the streams which flowed

through them, and regardless of all difficulties that

were not absolutely insurmountable on foot. Some

times a beaten road would fall in our course, offering
the temptation of its superior facilities to the

exhausted energies of the weary members of our

party ; and in such cases freedom of choice was

always allowed them. Captain Colby would even

encourage such a division of his party and the spirit
of rivalry which it induced, and took pleasure in the
result of the race which ensued. Arriving at Grant
Town in about five hours and a half we dined there,
and proceeded afterwards along the valley of the

Spey, by the high road, to the Aviemore Inn to
sleep. The distance travelled by us that day was

calculated at thirty-nine miles.

Saturday, 24th of July.—Started at nine o'clock.
I was dreadfully stiff and tired from the previous
day's scramble, and with difficulty reached Pitmain

(thirteen miles) to dinner. The country helped me

considerably, for it was beautiful—Rothiemurcus, on
our left, being one of the loveliest places that I had
seen. A good deal of brynny mountain ground,
richly clothed with wood and plantation, rises imme
diately at the back of the house ; to the right are
green rocky hills, and not a tree to be seen.
Garviemore Inn, distant eighteen miles by the
road, was to be our next stage, and I really thought
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it was more than I could possibly accomplish that
day, but Captain Colby said it was not. It was his
intention, however, to leave the beaten road imme

diately, and, crossing a rough boggy tract of country
to the northward, to gain the summit of Cairn Derig,
a mountain about 3,500 feet high and about ten

miles distant, and having built a large pile of stones
upon it

,

to proceed thence again across the country
to Garviemore, making the distance of course con

siderably greater and the journey much more labo

rious, as I thought, than by the road. I petitioned
strongly, therefore, to be excused from accompanying
him, and to be allowed to proceed quietly along the

road with the sergeant and another man, who being

equally tired had also blistered their feet, and to

whom it was on that account allowed ; but Captain
Colby would not excuse me, and I had no alternative
but to make the attempt, feeling sure that I should
eventually be left upon the ground or carried home

upon the men's shoulders. Captain Colby judged,
however, from accurate observation and long ex

perience, and he was right. I kept pace with him
throughout the remainder of the day, and arrived at

the inn at half-past eleven o'clock at night, much
more fresh than at the end of our first stage the day

before. The second day on such a journey is

generally the worst, but the first had broken me in.

I could have proceeded further if it had been neces
sary, and never experienced anything like fatigue
throughout the remainder of the excursion. The

distance travelled that day was forty miles.
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Sunday, 2oth July.—There being no church in the
neighbourhood we strolled out soon after breakfast

to see the country, being then in the very heart of
the mountains. From the opposite side of the road
to the southward the ground rises suddenly to the

height of about 1,500 feet. This we ascended, and

found, as is frequently the case, an eminence of

greater elevation behind it. Having gained this
second elevation a third appeared, and so on to others
in succession, though, frequently, in pursuing our
straight course we had to descend rocky valleys, and

thus to lose, in a quarter of an hour, the elevation

which it had cost half-an-hour's severe climbing
to attain. In this way, however, we at length
reached the summit of Bui-Annoch, amountain rising
suddenly from the wooded shores of Loch Laggan
to the height of about 4,000 feet. From that point
we obtained a splendid view of the western hills for
which we were bound, a white and serrated range

extending from the west to the northward as far as

the eye could reach. To the north extended the

Monagh Lea range, east and southward the Gram

pians, and to the south-west—distant about twenty
miles—Ben Nevis, in his gigantic proportions, stood
out boldly in the foreground, the acknowledged chief

of this stupendous array. I have since traversed
Switzerland, and the view of the Alps is

,

in my

opinion, scarcely more imposing than this. In these
days of steamboats and steam-carriages the journey
to Garviemore would be amply repaid by the moun

tain view from the summit of Bui-Annoch. After
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dwelling upon it for an hour or two, and refreshing
ourselves with a copious draught from a pure spring
surrounded with icicles and snow, we returned to
Garviemore, having walked about four-and-twenty
miles, and attained so great an elevation on the day
which should have been our day of rest.

Monday, 2&th of July. —Starting soon after daybreak
we followed the road over Corrieharrack, a mountain

about 2,000 feet high, in crossing which the road is
zigzagged and marked with poles to trace its course

in the winter when covered with snow. This moun
tain is said to afford the finest view in Scotland, and
so it may to those who cannot go upon Bui-Annoch.
Descending to Fort Augustus, eighteen miles, we

proceeded thence in a north-westerly direction,

twenty-two miles further, to a place marked Cluny
upon the map. The first part of our route from

Fort Augustus was along the line of one of the old
military roads of General Roy, whicb, passing over
an inferior mountain range, and descending into the

valley on the other side, fell in there with the parlia
mentary road, made by the late Mr. Telford, as a
communication with the Isle of Skye, and which
arrives at this point from Fort Augustus by a very
circuitous route. We then kept the road for the re
mainder of the day's journey, through a desolate

mountain tract, without meeting any living beings
but a few small birds. The inhabitants had been
driven out to convert the district into a sheep-farm,
and the remains of their habitations were occasionally
to be seen by the road-side. There we could also
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trace the sites of the encampments used by the work

men in making the roads ; and, shut in as the road is
by the mountains, a more dreary and melancholy
journey it is impossible to imagine. Arrived at
Cluny we found it to consist of only a few miserable
mud hovels, one of which, being a public-house, was

to be our abode for the night. The sitting-room we

occupied in common with two drovers, who having
arrived somewhat before us, had secured possession
of the only two bed-places, which were built into
the wall like the berths on board ship. The tail-

end of a salmon was produced for our supper, but it
was so stale that we were unable, even after our long
walk, to eat it

,

and we thankfully partook of a mess

of oatmeal-porridge with goat's milk in lieu of it ;

after which, upon three or four wooden chairs,

placed as evenly as the earthen floor would permit,
and with our knapsacks for pillows and our short

walking-cloaks for a covering, we settled ourselves

to rest for the night.

Tuesday, 27th o
f July.— It may be inferred that

our departure was not delayed much after daylight
this morning, and that on our arrival at Invershiel,

at the head of Loch Duich, to breakfast, we partook
with no slight satisfaction of a fine salmon, brought
almost alive from the fishery in front of the inn.
We proceeded afterwards to Scour Oran, a high
mountain to the north-east, being one of the serrated

main range before spoken of; and, having built a

large conical pile of stones on its summit, we re

turned to the inn at Invershiel to sleep.
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Wednesday, 28th of July.—Crossing the Kyle Ilea
ferry into Skye, we proceeded to Broadford and

thence to Sconser, a distance about two-and-thirty
miles, and the following day made an attempt to

reach the summit of the Coolin Hills, but were com

pletely foiled in the attempt, and that was probably
the only instance in which Captain Colby was ever so
foiled. Nothing that I have seen can, for savage
grandeur, bear comparison with these mountains.

They appear to be of a basaltic formation, about

3,000 feet high, the upper portion of which, for about

100 feet, is a perpendicular and partly overhanging
black rock, which, under the influences of time and
the seasons, has broken away and completely
covered the ground with de*bris for about a thou
sand feet.

This mass of debris, standing at the steepest angle
that will retain it in position, requires but a trifling
additional disturbing cause to set a large mass of it
in motion ; and it was necessary to use the greatest
possible caution with our party in traversing it ob
liquely to avoid the displacement of even a single
block of any magnitude, which might bring down the

superincumbent mass like an avalanche to sweep us

away.

Not being provided with ladders or ropes the per
pendicular rock at the summit effectually baffled our

efforts for several hours to find a crevice by which to

ascend it. We gained, however, a ridge which
reaches out from the perpendicular cliff with a superb
column at the extremity of it
,

and so narrow is this
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ridge that we were obliged to sit astride upon it
,

in

which position little more than the strength of an
infant was required to hurl a stone to the bottom of
the corrie on the south side without impinging upon
the face of the cliff, a depth of about 2,000 feet.

After admiring for a while the magnificence of the
prospect, and the dreary and all but chaotic scene
around us, we returned to our inn, gratified above

measure with what we had seen, though disconcerted

with our professional failure.

Friday, 30th o
f July.—The higher mountains

being enveloped in clouds Captain Colby hired a

boat, and we sailed to Portree, a small town about

ten miles to the northward, whence we proceeded to

the range of hills above it
,

and, having erected a pile
of stones upon one of them, we returned again to
Sconser.

Saturday, 31«< o
f July.—A bright morning at

daybreak, and we were on foot again to make a fresh

attempt on Scour-na-Marich, another head of the

Coolin range, which Captain Colby had singled out

for the purpose on the former occasion, and this

time our effort was crowned with success. Having
built a large pile upon it

,

we returned to our inn to
breakfast, which by that time we stood much in need

of, and, hiring a boat, we proceeded direct to Jean-
town, at the head of Loch Carron, on the west coast
of Rosshire.

Sunday, 1st o
f August. —In the course of the

morning, as we were looking at the map to ascertain
our position and the probable course of our journey

L
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for the ensuing week. I so far forgot the sacred
nature of the day as to commence whistling some
light air. Captain Colov very properly checked me
in so doing, explaining to me the deep sense of
Teneration with which the people of that country

regard the observance of the Sabbath, and the next
day I was informed while on the march, by one of
our men, that he had been urged by the landlord to

come to me and beg me to cease whistling, dreading
lest some judgment should otherwise fall upon his
house. There can be no doubt that I was wrong,
and that Captain Colby and the landlord were right.
"We explored that day the mountains to the north

eastward, and built piles upon some of them, passing
on afterwards to the upper end of LochMaree, thence

by boat to the lower end of the Loch, and by road to

Gairloch at night.
Those who have traversed the mountains on the

western coast of Scotland in the autumn, may be
familiar with the effect produced by the bites of the
midges, which swarm there at that season. The heat

also then being intense, it was our practice in walking
to put our coats and waistcoats into our knapsacks,

and thus, with our shirt necks thrown open, and our

sleeves tucked up, we were exposed in a peculiar
manner to the baneful attacks of those vedomous in

sects. On the occasion referred to we suffered

very severely; our arms, necks, and faces, were

covered with scarlet pimples, and we lost several
hours' rest at night from the intense itching and

pain v-hich they caused. Even at the inns we had
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frequently to smoke in our bedrooms and over our
meals to drive these insects away.
Tuesday, 3rd of August.—While at breakfast
this morning, we received a visit from Sir Hector
M'Kenzie, the chief proprietor of that district, from
whom we afterwards learnt that the landlord of the
inn had hastened to apprise him of our arrival, inti
mating that we ought to be the laird's guests and not
his. As the country was then covered with mist,
down to the water's edge, Captain Colby had no

hesitation in accepting the proffered hospitality of
our kind host, and we spent a few days most happily
at his house, during which time the atmosphere,

fortunately for our personal comfort, though not for
our professional duties, continued unchanged.
In one of these days we were suddenly summoned
to assist in restoring a drowned man, a poor shoe
maker, who, after a long day's work in repairing our
men's shoes, had gone to bathe and got out of his

depth. Captain Colby at once undertook the ma

nagement of the case. He was familiar with the
ordinary rules of the Humane Society, and, taking
off his own coat, he proceeded himself to do, and
direct others to do, what was necessary, for fully
three hours ; but unhappily without effect. The body
had been too long in the water, and life was ex
tinct.

The sun at length broke forth again, and we pro
ceeded on our march. We were supplied by our
kind host with an introduction to a friend of his, at
Letterew, on the northern shore of Loch Maree,

l 2
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which secured us a hospitable reception there also ;

and, had there then been a prevalence of misty
weather, or had our object been pleasure, we might,
I believe, have remained, or have been passed on in
a similar manner from one hospitable mansion to
another for almost any indefinite period. For one
night only could we profit by it on that occasion ;
and, after exploring the country to the eastward, and

building piles upon the mountains which were best

placed, we descended to Loch Fannich, where, at a

comfortable inn on the roadside, we spent the evening
with the proprietor of the estate, who occasionally
made it his residence during the shooting season. He
informed us, that in the previous season, some sports
men from England, to whom he had granted per
mission to shoot, killed at the rate of fifty brace of
birds to each gun per diem, and left the birds where

they fell upon the ground.
The next morning we proceeded onward to Beau-

ley and Inverness ; thence, on the day following, to
Grant Town ; and on Saturday, the 14th of August,
returned to the camp on Corrie Habbie, having
walked 586 miles in twenty-two days, including
Sundays, and the days on which we were unable to
proceed from bad weather.

In addition to the ordinary hill fare of boiled
mutton, broth and plum-pudding, our dinner that
day consisted of boiled salmon and grouse, with vege
tables and fruits of various kinds and of the finest

quality ; ale, porter, and wine. For this we were
indebted to the liberality of the Duke of Gordon,
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who was then at Glen Fiddich. He came up fre
quently to see Captain Colby ; and his bountiful pro
vision was continued to us while we remained on

that hill, and included also the men who were there
encamped with us.

Wednesday, 25th of August.—The thermometer in
camp yesterday stood at 75° at noon. This day it
was 45°, and we were hard at work in the observa

tory from eight o'clock in the morning till eight at
night. The distant hills were extremely clear, ex
cept to the north, and we saw the pile on Ben Nevis

very distinctly through the telescope, at half-past
seven o'clock, after sunset, the distance being seventy-
five miles in a right line. The sudden change of
30° temperature in one day was very sensibly felt by
us in our exposed situation and with the instruments
in our hands for so many hours. But we were thus
enabled to complete the observations on this and the

three following days.

Tuesday, 31st ofAugust.—We arrived at Inverness
last night, and found the town in commotion, expecting
the arrival of Prince Leopold of Saxe Coburg. He
came this day with the Marquis of Huntley, and as
we chanced to be at the same inn, and in the next

room, Sir Robert Gardner, who was travelling with
the Prince, called on Captain Colby, and introduced
us both to His Royal Highness. Nothing more was
requisite to ensure an invitation for us to the enter
tainment provided for him in the evening. On that
occasion we were fortunate also in meeting with

Captain, the late Lieut.-Colonel English, R.E., then
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commanding the Royal Engineers at Fort George,
who promised to visit us on our next station, Ben

Wyvis, and bring up with him Colonel, the present
Sir John FoxBurgoyne, G.C.B.
Friday, 3rd of September.—We arrived at the sum
mit of Ben Wyvis this afternoon. The mountain is
about twelve miles N.W. from Dingwall, and 3,400
feet high. The top of the hill was covered with a
dense fog, which continued with heavy rain and
.wind for several days. Mr. Adams, the Rector of
the Academy at Inverness, and Captain M'Claren,
of Dingwall, ascended the hill with us ; and after
partaking of such refreshment as we could give
them, they departed homeward, and I accompanied
them through the fog, and over the worst ground,

They contrived, however, to miss their way after

wards, and wandered about over the rough boggy

ground until one o'clock in the morning, when they
fortunately reached the place where two of our

round tents were pitched, about half way between
the station and Dingwall. Here they were glad to

eat a mess of oatmeal, mixed with cold water, and

sleep in a blanket upon the baggage, which was

piled together for the night.

Friday, 10th of September.—Barometer 26-487 a*
noon. Thermometer 43°, and at night 39°. This
and the preceding day were fine, and we were

at work in the observatory from six o'clock in

the morning until seven in the evening ; the field

of observation including Cairn Gorm, Ben Nevis,

the hills in Skye, and the long range of precipitous
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mountains extending northward, almost to the north

coast, with a considerable tract of cultivated ground
extending eastward to the Murray Firth. The
whole constituting a panoramic view of no ordinary
kind.

Sunday, 12th of September. —Three of the tents
blown down last night. I was despatched to Fort
George this day— twenty-nine miles—to prosecute,
on the morrow, two of our men for absenting them

selves without leave, and striking a non-commissioned
officer. I returned to Dingwall on Tuesday, and
found that the party had left the hill, and gone
northward. Starting by the mail on Wednesday

morning I overtook them at Latheron in Caith
ness.

.Saturday, 18th of September. —Erected the obser
vatory on Bein Cheilt, a hill about two miles west
of Latheron, and 1,200 feet high. The ground a
perfect peat moss, and the country around it very
uninteresting, the Scarabin hills and the rocky
pass of Caithness, to the southward, being the most

pleasing objects in the landscape. Ben Wyvis, in
the distance, was seen covered with snow.
Wednesday, 22nd of September. —Completed the
observations last night, and packed the instrument

in its waggon. This day we travelled back about
forty miles to Goltspie, and proceeded to Bein Loch
cas na Cairoch, a mountain about four miles to the

westward of that place. Here again the ground
was a perfect bog, and wetter even than at Bein

Cheilt. The season too had now changed ; we had

1
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frequent and violent storms of hail, rain, and wind,
which occasionally threw down some of the tents ;

but in the intervals the atmosphere was clear, and
allowed of the instrument being constantly at work.

September is in fact considered one of the best
months for the Trigonometrical Survey; and con

templating a speedy removal to another station,

Colby ordered the camp to be pitched about a
mile and a half from the observatory, at the outlet
of a secluded lake, which was reported in the neigh
bourhood to be haunted.

Acting upon the suggestion thus offered, some of
our men prepared a large turnip lanthorn, which at

night they set floating at the upper end of the lake

with a light westerly breeze. Attention was quickly
called to this unexpected appearance, and some of
the most venturesome of the party set out along the
shore of the lake to ascertain the cause of it. The

night being perfectly dark, the light, seen from the
water's edge, appeared to be always on the opposite
side of the lake, and the party made the complete
circuit without obtaining the desired information.

It was then proposed, and by some of the party
rather reluctantly assented to, that two parties should

set out—one on either side of the lake—and this time,
by the merest chance, as the two parties by their shout

ing found themselves nearly opposite to one another,
and each thought the phantom within the other's

grasp—the light suddenly went out—and the dis
appointed and disconcerted inquirers returned to

camp, with the conviction that
" such things should
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not be enquired into." The next morning, very
early, the lid of the camp-kettle was picked up in
the little stream near our tent doors ; and I much
question whether, to this day, those who saw and

heard of it are persuaded that it was only a success
ful trick.
Wednesday, 29th of September.—The observations
were finished last night. This morning being fine,
the tents were taken down and packed dry, and sent

by water to Tarbat Ness, the north cape of the

Murray Firth. The great theodolite in its waggon
was sent round by land, and Captain Colby, Robe,

and myself, proceeded also by the road through
Tain. There we had the gratification of witnessing
a Highland meeting,—Glengary, with his brother
chieftains and their pipers ; and, as a consequence,
we obtained bad accommodation and little rest.
The station at Tarbat Ness is only 200 feet above

the sea and 500 yards from it
,

upon hard, dry ground,
and the observations occupied but a week or ten

days. The weather was now daily becoming more

stormy and wet. The mountains were all covered
with snow, and the trigonometrical season was
declared to be at an end.

After seeing the instruments safely packed, the
keys of the provision chests were, according to

established custom, given to the men, who received

also from Captain Colby a carte blance to provide them

selves with a farewell feast. The chief dish on such occa
sions was an enormous plum-pudding. The approved

proportions of the ingredients being, as we were
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told, a pound of raisins, a pound of currants, a

pound of suet, &c. to each pound of flour ; those

quantities were all multiplied by the number of

mouths in camp, and the result was a pudding of

nearly a hundred pounds weight. Every camp

kettle was in requisition for mixing the ingredients

some breadths of canvas tent-lining were con

verted into a pudding-cloth,— a large brewing-

copper was borrowed to boil it in,
—the pudding

was suspended by a cord from a cross-beam to pre

vent its burning, and it was kept boiling for four

and twenty hours— a relief of men being appointed

to watch the fire and maintain a constant supply

of boiling water. A long table was spread in three of
the marquees, pitched close side by side and looped up

for the purpose—and seats being placed also for

Colby and his subs., we partook of the pudding,

which was excellent, and withdrew, after drinking
" Success to the Trig."
Such had been Captain Colby's course of life for

many years before I joined the Survey, and the
season of 1819 was nearly his last. He was out in

1821 with Vetch, Drummond, and myself, in Orkney

and Shetland, and upon the two lone islands of Fairs

and Foula, on the last of which Captain Colby expe

rienced a severe inflammatory attack, and had to

send to Lerwick, on the east coast of Shetland, for

leeches, his sufferings in the meantime being almost

beyond endurance. In 1822 he was out again with
Vetch and myself on the west coast, and taking me

with him, explored the whole range of the Western
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Islands, from the Mull of Cantire to the Butt of the
Lewis, and returning to Isla he slept for one night
only or two in camp at the Mull of Oe. In 1825
he was on Divis, and in 1826 on Slieve Donard, in
Ireland, and that was, I believe, the last year that
Captain Colby was encamped on the hills for any
length of time, until the resumption of the Survey
of Scotland in 1838.

Yours very truly,
E. W. DAWSON.

To persevere in exertions so arduous in their nature
and degree for so many years, and yet simultaneously
with them to direct and control all the other opera
tions of the Survey with the utmost clearness and

despatch, required an union of great physical powers
and of a sound intellect, seldom met with in the
same person ; for be it remembered that whilst by
example and precept on the mountain summit General

Colby was exciting in all his officers a spirit of enter

prise and a habit of persevering endurance, which
enabled them to triumph over all difficulties, and to
smile at what many would have called privations, he

was enabled to bring the English Map to that state
of perfection, both of drawing and engraving, which
called forth the eu^gistic testimony of Lord Mont-

eagle and Sir Roderick Murchison, in their evidence
before the committee of 1851. Lord Monteagle ob
served,—" There is nothing in which the progress of
improvement is more visible than in the English
Map ; but taking the English Map, we will say some
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panies, raised for the survey, were placed under
Lieut, (now Col.) Streatfield, of the Engineers, and
carefully instructed at Chatham, under his superin
tendence, in Practical Geometry and the elemen
tary principles of Surveying. These men proved
most important auxiliaries to the survey, as they
formed a nucleus around which the less trained

country people, including many accustomed to the
more simple operations of a survey, could be col

lected and formed into one well disciplined body.
The Sappers were not however useful only as chain-

men, or even as observers with the smaller theodo

lites ; but were valuable assistants in the drawing
and calculating offices, and were ultimately employed
on the triangulation of Scotland, as observers with
the great theodolite. They proved also equally skil
ful observers with the zenith sector, as may be seen

by reference to the last published volume of zenith

distances of stars, which contains a mass of observa

tions of great interest and value to the survey, most

of which were the work of the Sappers. In addition
also to these services, extensive as they were, they

supplied some excellent engravers to the map de

partment, so that it may be fairly said, that much of
the facility of execution and success of the survey
must be attributed to the employment of this valu

able class of soldiers ; and it should also be remem
bered that, though General Colby followed the ex

ample of Sir W. Petty in the use of soldiers, he
went far beyond him in his estimate of their utility ;
and by adopting a judicious preliminary training,
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same condensed form. It subsequently became the
basis of the historical branch of a Memoir, which it
was proposed should accompany the maps, as it must
be obvious that to trace all the changes which the
name of a place has gone through, by studying all
the works in which mention of it occurs, is

,

in fact,
to pass in review the whole history of the place."
" Of late also, it has attracted the attention of
legal men, in connection with the recent acts for
Registration of Deeds, as preserving the alias names

of the various places, which in conveyances of pro
perty or investigation of titles is usually a fertile
source of confusion and delay. For this purpose,
these documents may yet be found to possess a high

public value, more especially when the Ordnance

maps shall be used for the registry of real property,
as by the recent Act has been enjoined."
" In addition to the special charge of the depart
ment for engraving and publishing the maps, Capt.
Larcom performed also the duties of adjutant or

brigade-major, being the sole officer permanently at

tached to Colonel Colby, at head-quarters. The

force employed on the survey of Ireland was on an

average about 20 officers, 200 sappers, and 2,000

civilians, from 1828 to 1846, when the last county
was completed, and the greater part of the force re

moved to England. The whole correspondence of

the survey, both civil and military, within itself, and
with the various authorities of the Ordnance and the
Government, as well as the accounts of an expendi
ture amounting to £720,000, passed through the

office during the whole time."
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to introduce into the Irish survey every sup
posed improvement which had been adopted by
Foreign geodesists, and to give it the fairest possible
trial, by applying to its development the unrivalled
mechanical ingenuity of Troughton.
Another important consideration was the nature
of marks to be used, as objects for observation, and
this again called forth all the ingenuity of Lieut.
Drummond. The usual objects were conical piles of
turf or of stone, 15 or 16 feet high, or staves, formed of
planks, 20 or 25 feet high, and sometimes 1- 6" wide,

which, in peculiarly favourable states of the atmo
sphere, could be seen distinctly 90 to 95 miles, but long
intervals of time would necessarily intervene, when

no satisfactory observation could be effected of such
distant objects. In the first section of the Memoir
has been noticed, the ingenious contrivance of Major
Colby, by which he reflected the sun's rays, on a

definite line, from pieces of tin nailed on a staff, at
angles corresponding with the varying elevations of

the sun, and acting, therefore, for some days, as a

true heliostat. This was probably the first applica
tion of the principle to geodetical operations, but

just before the commencement of the Irish survey,
Gauss had prepared two forms of heliostat, which
were described by Baron Zach, and used in the
Hanoverian survey, the account of which was pub
lished in 1820, and which as a survey deserves
special notice, as the celestial observations for deter

mining the amplitude of the arc were taken with
Ramsden's sector, lent for the purpose. These

u
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