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PREFACE.

Tuz Duke of Buccleugh, with his ufual
atriotic attention to the interefts of Dum-
j_'ieé,—ﬂairg, propofed fome years ago to
he landholders of the. county to have a
Map of it made for their ufe; and, with
| the approbation of his Grace, Colonel,
;p,ow Brigadierﬁ(}eneral Dirom of Mount

—

?.Anna.n, {uggefted that a Mineral furvey
 fhould alfo be made of the county, in

‘order to conne@ a knowledge of its foflils
;and internal ftructure with the land fur-

".
X

vey which awas then carrying on by Mr.
"‘Wﬂlmm Crawford.

&y - “ The meeting unanimoufly approved
& of the propofal for the mineral furvey,
' “ and voted their thanks to his Grace the
¢ Duke of Buccleugh for having been
:‘:“ pleafed to recommend it to their atten-
;.:. “ tion ; and to Colonel Dirom for having
|« brought forward a plan fo likely to be
ufeful to the county.”

_ Upon that occafion I was applied to
Eb}' the General and by Colonel Wight
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of Largnain, on the part of the county,
to undertake the mineral fui'vey; but,
being on the eve of my departure for
‘Germany, 1 was under the neceflity of
dechining to enter upon fuch an invefti-
gation. It being, however, the prin-
cipal obje® of the gentlemen  of the
county to obtain-Information as to the
probability of finding coal in the exten-
five tract of country which lies between
the rivers Efk and Nith, they engaged
two coal wviewers from Northumberland,
Meflrs. Bufby, to make the furvey, to
whom, both the late Dr. Walker, my
predeceflor in the chair of natural hif-
tory, and myfelf, gave inftructions, which,
together with their report, are, I under-
{tand, in the poffeflion of the county,
Previous to my return from Germany,
General Dirom had prepared a Tablet,
containing {ectious, and exhibiting a ge-
neral view of the Mineralogy of Dum-
fries-fhire, to be printed on the map of
the county, and which, in a {fmall com-

pals, contains much ufeful and intereft-
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ledge of the diftri&t where ‘the trials are

‘more preliminary knowledge or more ex-

INTRODUCTION.

& '1' Ll
ing to trace them out; and in thefe re-

fcarches we muft follow a determinate

plan, founded on an accurate local know-

made ; otherwife in excavating galleries,-
driving levels, finking fhafts, and putting
down bore-holes, our operations will be

uncertain.
A

‘Thefe operations muft be conducted
with. {kill, and their execution fhould be
fuperintended by well educated and in~
telligent mine-engineers. . dlo o j‘

It is an opinion too generally credited,
that the art of mining is eafy and fimple,
and that little education, and no very
great fhare of practical knowledge is ne-
ceflary for its fuccefsful profecution.
But this affertion is founded on igno-
rance ; for of all the arts with %’hifth man
is occupied, there is none which requires

tenfive experience. A mine engineer muft
be well inftructed in fubterranean geo=
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various mineral repofitories ; he mufit be
acquainted with all the branches of che-
miftry, but moft particularly with that
of metallurgy; and he muft not be in-
debted to lectures, books, drawings, and
models alone for his knowledge ; he muit
have aflifted for years in all the practices
I have juft mentioned. 'When this courfe
of education is finifhed, he fhould be
able cﬂnﬁ:ientiuuhy to take charge of a
great mine, or to eftablifh one in a coun-
try where there are few to aflift him with.

knowledge or experience.

I could mention very many inftances
of the great lofs to proprietors and ftates
by the want of fkill and experience in
mine-engineers, but I thall at prefent
mention only one, and it is very {triking.
In Spanifh America, according to Anton
Zacharias Helms, the amalgamation of
the ore continues an entire month, and
in each operation there is a lofs of twenty-
five pounds of mercury in the quintal,
and a part of the filver remains in the

3
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»

But independent of the employment
which the refearches I am now engaged
in will afford to the miner, by the difs.
covery of wufeful- mil‘;ﬂ:‘alﬁ_;hit..;will,:.:"I'
truft, alfo prove a fource of informa«
tion to the mineralogift. . Few coun=
tries fo littde explored.as Scotland rhate
afforded a:greater wvariety of mine:r_asls;
which ‘allows us to hope:that a more
complete and accurate inveftigation will
increafe the number of hitherto utde«
i'i.:'l_'ibed oryQognoftic produdts.’ | The

geognoft *, will obtain new faclts, and

To this fum, amounting to one hundl:::d and fevéns
four million of livres, may be added the quantity of
gold and filver not delivered to the mint, but which
is worked for churches, convents, and other ufea;
which is very confiderable. Thus we may reckon
that there is annually raifed from the mines of Spa-
nifh America the value of two hundred million livres,

or fitty million rix-dollars. |

. * Geognofie not only makes us acquainted with
the materials and firu&ure of the cruft of the earth,
But alfo with the hiftory of the changes which it has

experienced, thus forming a moft interefling branch
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‘the plan 1 intend to follow in all mjﬁ

‘public, is not o complete 4s to fatisfy

the county; that limeftone may exift in

INTRODUCTION.

future labours in this department oﬁ

mineralogy. It is different from any
hitherto propofed, but from its concor=
dance with the principles of the Wer-
nerian geognofie I truft it will be foun l
calculated to give a clear, diftin&, and
comprehenfive view of the external alpe
.

and internal firucture and. materials ef',

which a country is compofed.

The Defcription of Dumfries-fhire,
which I now prefume to lay before the

a well informed mineralogift; I truft,
however, that although 'fincumplete 1t
will be found accurate, The obferva-
tions which it contains, mnﬁdered inan
{ECDnﬂmICH.] point of view, fhew that
many extenfive tra@s of the lndependentl
coal formation exift in different parts qf

many places where it has not been hi-
therto expected ; that from the fhape of

. . } ] A
the mountains in the upper part of the
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2. With a lead glance formation chffe-u
rent from any defcribed by Werner on
any other geognoft, 3. With a for-
mation of pitchftone, lfﬁf&mbling that of
the ifland of Arran, which belongs to
the neweft ﬂuerz-—traia formation., 4. With
a coal formation which refembles in
many refpects the old red fandftone, but
which 1s moft diftinétly different as a
formation. 5. With the occurrence of
glance coal in the independent ceal for-
mation, and with a new fubfpecies called
columnar glance coal. |
In the Notes and Iluftrations there is

a particular account of the occurrence of .

to be tranfition. T fuppofle fyenitic greenflone has
been confounded with granite.

Since writing the above, I have examined a fuite
of [pecimens brought from Fﬁﬁhﬂt burn and the
neighbourhood of Sts Abb’s head by Dr. Hope, and
find my conjetture, refpeéting the extent of the tran-
fition rocks, and the natute of the fuppefed granite
of Faffnet, confirmed. |
















. MINERALOGICAL DESCRIPTION

OF THE

'COUNTY OF DUMFRIES.

Situation of the County—its Extent—Mountains
—Valleys and Rivers—Observations on the
.. Formation of Valleys—and of the Phenomena
- presented by those in the County of Dumfries.
- —~Springs.—Those of Mgffat.—their Proper-
tis and Medicinal virtues. —Springs of salt
Water. — Method of determining ‘true salt
Springs.—Conjectures  respecting the Mineral
- Impregnations of Springs.—Of the frequency of
.- Springs in Rocks belonging to. the. floctz-trap:
 Formation.— Lakes.

;DUMFRIES-SHJRE is the moft fouthern
* border county of Scotland. It is bound-
"ed on the north by the counties of La-
- nark, Peebles, and. Selkirk; on the weft
| B -

Situation,-
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Viountains.

- by Kirkcudbrightfhire and part of Ayr-

T.xtent,

MINERALOGICAL DESCRIPTION.

thire ; on the fouth by the Solway frith ;
and on the eaft by the fhire of Roxbur gh
and a part of Cumberland.

Where it is bounded by the fhires of
Kirkcudbright and Ayr it is mountain-
ous, and equally fo where it borders on
thofe of Lanark, Selkirk, and Roxburgh ;
but on the fhores of the Solway frith it
is low and comparatively flat.

It 1s about fifty miles long, and thirty
miles broad.

The fouth of Scotland, according to
General Roy, is traverfed by a chain of
mountains which reaches from Galloway
to the eaft coaft of England, ineluding
the Cheviot hills. A confiderable por-
tion of the upper part of this county
s ftvated n this chain of mountain

groupes*,  The mountainous part of

* See Note A, at the end of this Part.
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thie county, however, cannot be confider-
ed as a part of one groupe, nor as a fingle
groupe, but as compofed of {feveral
groupes and parts of others, whofe oppo-
pofite declivities fall into the adjoining
counties. The determination of the
'r]f:_ng-th, breadth, height and fhape of
thefe groupes, and of their connections
with each other, and with the great {fouth-
ern chain, 1s an 1nveftigation which
would prove of much utility to the geo-
grapher and to the geognoft. I regret
that I have not been able, from want of
leifure; to fatisfy myfelf refpecting this
important part of a geognoftic inveftiga-
tion ; at prefent I muft therefore reft fa-
tisfied with ftating a very few obferva-
tions on the chains, and individual
mountains of which thefe chains are
compofed. I hope, however, that my
brother, who is now refident in the
county, will execute this very ufeful
piece of inveftigation,
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Charatters ?f

the mountain

chains and
mountains.

MINERALOGICAL DESCRIPTION

The individual chains of which the
groupes are compofed have generiily a
narrow foot, a great acclivity, and a
round-backed ridge or fummit. The
mountains of which thefe chains are
compofed have in general an inconfider=
able foot, a great acclivity, and a very

thort fummit. The fummit is generally
round-backed or ®attened; {ometimes
it 1s rather conical, and in a few in-
{tances tabular; but in this county the
frequent conical and alpine peaked fum-
mits are not to be obferved ; in this re-
{pe¢t 1t forms a firiking contraft with
the mountainous country to the north of
the firth of Forth *.

From the groupes of which the more
elevated parts of the county are compofed
there proceeds a mountain arm that di-
vides part of Annandale from the lower
part of Nith{dale, or from that part of it
which may be called the valley of Dum-

# Note B.
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fries ; and an elevated mountainous coun-

try divides the valley of Annan from the

valley of Efk.

. B

. The higheft mountain in the county is Heights of

mountalns.

Hartfell, which was meafured by the late
Dr Walker ; a number of others have
been meafured, and their heights are
mentioned in the county map, from
which the following lift is extracted.

NITHSDALE. Feet above the
' level of the fca.
‘Wardlaw in Carlaverock - 326
Queenﬂ:erry Hill ~ - 2140

€Cairn Kinnow, near Drumlanrig 2080
Black Larg, next Ayrfhire -  28¢go
Towns of Wanlockhead and Lead-

- hills - - - 1564
Lowther, near Leadhills - 3130

ANNANDALE.

Annan Hill - - 256
Repentance Tower - - 350
Burnfwark Hill . - - 740

Errickftane Brachead - - 1118

Loch Skene - - - 1300

- Hartfell, above the fea - 3300

5 |
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ESKDALE.

Langholm Hill o LR Sl 1204
Tennis Hill, in Tarres - 1346
Mofipaul, in Ewes - - 820
Wifp Hill, in Ewes - - 1836
Ettrick Pen, in Efkdale Moor 2220

Low coun-  That part of the county which lies to
s the fouth of what is ftriétly to be confi-
dered the termination of the valleys of
Annan and Efk, or of a line drawn from
Whinnyrig, by Ecclefechan, Craigthaws,
Solway bank, Broomholm and Muirburn-
head is comparatively low and flat, and

occafionally marked by gently rifing
round-backed low hills, which fometimes
approach to the obtufe conical, as Repen-

tance and Woodcock-air.

The county is divided into three river

Dales.  diftricts *, named Nith{dale, Annandale,
and Efkdale, which are traverfed by the ri-

Rivers. vers Nith, Annan, and Efk, that carry

* Nﬂte G!
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ﬂearly; all the water which falls on the
furface of the county to the Solway firth.

g | '

* The river Nith, which rifes in the up- River Nith,
per part of Ayrihire, enters Nith{dale by

the foot of Carfoncone hill, and is poured

into a rather circular? valley, which is
occupied by the parifhes of Kirkconnel

md Sanquhar. This valley is furrounded g:s{;‘:h:f
aay hills, excepting at its upper part, where

j:the Nith enters from Ayrihire, and at its

dower part, near Elliock-bridge, where

éﬁlere 1s a paflage through which the river

Horces its way. The river, after having
traverfed the valley and colle@ed all the

Ewra,ter of this diftrict, continues its courfe
through the paflage above mentioned,

:and winds among hills, until it enters into

a nearly fimilar valley, in which is fituated v :}I{?J of
the parithes of Morton, Clofeburn, and =
‘part of the parithes of Penpont, Tyrone

‘and Kier. ' This valley is about feven

-;:J;niles long and two broad, and 1s {fur-
‘rounded by hills, which in fome places

;@re of confiderable height, Like the val-
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ley of Sanquhar and Kirkconnel,itis inter=
fected at 1ts loweft point .by the river Nith,
which continues its courfe from this,
through a hilly country, and in a rocky
E‘:&;f channel, until it enters the valley of
Dumifiies, through which it runs placidly
until it pours the collected water of the
diftri¢t of Annandale inte the Solway
frith, near to Carlaverock caftle. This
valley differs from the preceding, in be-
ing completely open at its fouthern or
lower extremity, where it i1s bqunded by
the fhores of the Solway frith, and in
having a lengthened in place of a circu-
lar fhape. On its weft fide it is bounded
by the mountains of Galloway, of which
the higheft is the Crifle: on thg eaft
fide it is bounded by a mountain arm
which {feparates it from the neighbour-
ing diftrict of Annandale, Through the
valley there runs a {mall hilly ridge, which
rifes at Carlaverock Caftle and terminates
at the town of Dumfries, and {eparates the
{tream called the Lochar from the Nith.

Befides the valleys already mentioned,
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there are a number of lateral valleys that Ieu;xfix«frl A
open into Nithfdale; of thefe the moftda.
confiderable are Crawmk, Yuchan, Men-

ﬂnch Gn.rrun, and Sk:arr

I --Th’e valley of Annanj commences above };ﬂ?} of
the village of Moffat, in the tremendous
hollow  of ' Erickftene, and  terminates

near the Manfe of St -Munga, a diftance

of twenty-three milés, Several lateral

walleys terminate in it ; ‘of thefe the moft
confiderable - are Mﬂﬂ'at and Dryfle; lLateratI_ Val.
others of lefs 1mpﬂrtance are Kennel l?;;f'rl, &e.
Whmphi?, and Evan, Befides the val-

ley of Annan and 'the lateral valleys
th&tﬂPt“ﬁ ‘into it, there is another val-

ley in the diftrit of Annandale, whmh

opens ‘without the valley of Annan. It

is called the valley of Milk, It takes its Valley of
rife from‘the mountains called Milk Wa- S
tr-head; which are fituated in the high
country that {epar: ates Annandale from
'Efkdalﬂ, and terminates at Sorryfyke, a

little rway:above the confluence of the

water of Milk with the fiver Annan. Ex-

C
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RiverAnnan.

Valley of
Lk,

MINERALOGICAL DESCRIPTION

terior valleys of lefs importance are Mein
and Kirtle, - | L
The river Annan rifes in the high
mountains above Moffat *. and runs|
through the flat partof the valley of Annan :!
(principally through alluvial land) until |
near the manfe of Saint Mungo, where it
flows between and over rocks of the floetz= |
trap formation. From this point, which, |
as 1t 1s the termination, is alfo the loweft |
point of the valley of Annan, it continues |
its courfe through the lower part of the
diftri¢t of Annandale, and after .a run of :!
thirty-feven miles from its fource, it i§}
poured into the Solway frith at Annan,

This valley commences from the moun~
tains called Efk Water-head, and continues
bounded by high hills to Broemholm,
about four miles below Langholm ; from,

* From the north-weft {ide of thefe mountains the
river Clyde rifes, and from the north-eaft the river } |
Tweed ; a proof that they are the moft elevated points
in the fouth of Scotland, ~
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H‘ﬁs" until its termination in the Solway
frith it proceeds through a flat countty;
and is rather to be viewed as a deep river-
courfe than as a valley. ~Several lateral
valleys open into it, and of thefe the moft
confiderable are Black Efk, Meggot, Ewes; ﬁ;:e‘;'?lﬁ';z-
and Wauchope: .

* The river Efk rifes in the high country River Efk,
of Efk Water-head, and runs among
mountains to Broomholm, in its courfe
being joined by the ftreams of Black Efk; -
Meggot, Ewes, and Wauchope. From
Broomholm it flows through a flat coun-
tfy, and before it reaches the Solway
frith it pafles through a corner of Cum-
berland, and 18 joined by the river Lid-
del from Roxburghthire and the Line of
Cumberland. Its length is thirty miles
in the county of Dumfries, but thirty-
eight to the Solway frith.

.| The fides of the valleys are in general chamaer of

_ : : the fides of
fmooth and covered with vegetation ;. yalleys,

fometimes they are rocky and clifty.
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The bottoms of the valleys are {ome-
times rocky, but more generally covered
by alluvial or water-borne land. On the
loweft banks of the rivers, where the
neweft alluvial land is depofited, there is
found the richeft and mefil praduéh?e

tracts in Dumfries-thire.

The nearly inclofed valleys of Sanquhar
and Kirkconnel, and of Clofeburn and
Annan are phenomena deferving of our
particular attention, from the information
they convey to us, not only of the former
{tate of the earth’s furface, but of the
changes which it has ftill to undergo.
I thall employ this opportunity of men~
tioning {everal remarkable appearances
of a fimilar kind, which have been ob-
ferved in this and in other countries, with
the view of direéting the attention of
geognofts to phenomena which are in
many refpe@s highly interefting, and of
rendering the explanation which I fhall
attempt to give of the formation of the
valleys in Dumfries-fhire more diftinét.

i £
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. The tiver Don in ‘Aberdeenfhire, ac- Eﬂ;ﬁ:n
cording to the defcription given by DrDon.
Anderfon, in his Agricultural Report of
ihnt,-cmmty-, pafles through feveral circular
or neatly inclofed valleys. “ The Don,”
he obferves, “ aflumes a character in every
“ refpect the reverfe of the Dee; at its
“ mouth its rocks confine it to a narrow
% channel, and give to it there a gloomy
“ afpect, which would convey the idea of
“ its flowing through a mountainous and
* rugged country, where no {pace was
« left for forming even a commodious
* road along its banks; but on afcend-
“ ing on it for about one mile, the hills
“ recede from it, fo as to form {pacious
“ haughs on either fide, through which
“ the river flows in a flow and majeftic
“ courfe for many miles ; nor is the pro-
“ {pect here uniform, but agreeably di-
¢ verfified, the hills above Inverury ap-
- % proaching clofe to the river, through
“ which it feems to have forced its way
“ with difficulty, then all at once it opens
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Valleys on
the Rhone
and Rhine.

Valle yson
the Danube.
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“ into another fpacious plain, from which
“ they recede on either hand to a great |
“ diftance, then it clofes again ; and, after |
“ another temporary confinement among |
“ rocks and hills and woods, it waters |
“ once more another plain of great extent. |
“ Such is the general character of this

“ river.” The Rhone, in its courfe to |
the fea, alfo pafles through feveral valleys |
refembling thofe of the Don, Nith, and |
Annan, The Rhine alfo pafles through
fimilar bafins or valleys during its pro- |

-

grefs towards the ocean.

The Danube, whofe hiftory has been 1
fo well illuftrated by the Count de Mar- |
figli, has its fource in the mountains of
Swabia, from whence it pafles through
Swabia, Bavaria, Auftria, Hungary, and
Wallachia, into the Black fea.  Swabta is a
great circular valley, from which the
Danube eicapes by a narrow rocky open-
ing into Bavaria; during 1its progrefs
through Bavaria it pafles through feveral
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eircular valleys into Lower Auftria, which
is alfo a circular valley. It flows through
Auftria, and at Prefburg, where the valley
is nearly fhut up; it forces its way through

yocks and hills into Hungary, which is
one of the moft extenfive circular valleys
in Europe. At the lower extremity of
Hungary: the river is again forced to {eek
its, way through a narrow rocky channel
at ‘Orofova, which is the only opening
between Hungary and Wallachia. It
now continues its courfe through Wal-

;['ea, - We have a2 continuation of this
g}hajn_ of valleys, although f{till filled with
yvater, in the Black fea, {fea of Marmora,
and -the Mﬂd.i‘%ﬂrﬂﬂﬂﬂn *1

.Ir.

Qutl,;nes of the Globe, when defcribing
the country of Cachmere, obferves, “ This
¢ happy  valley, this paradife. of Hin-
% doftan, of the Indian poets, is of an

* Note D

lachia, and at length  falls into the Black

- Mr Pennant in the firft volume nf his Valley of

Cachmere.

15



16 MINERALOGICAL DESCRIPTION

“ gval form, about eighty miles long and

“ forty broad, and was once fuppofed to

“ have been entirely filled with water;
“ which, having burft its mound, left the
“ vale nourifhed to the moft diftant ages
« by the fertilizing mud of the river which
« fed its expanfe. ‘This delicious fpoe:
“is furrounded by mountains of v'&{t.';zl
“ height and rude afpe, covered witli,'i.i
“ fnow and inchafed in glaciers, in which
“ this enchanting jewel is firmly fet.”

Valleys on Bnhetnia- is a great ei&'culﬁr valley,:,:
whofe bottom inclines towards its only
opening above Konigftein, through which
iffues the river Elbe, carrying with it all
the water that falls in Bohemia. Imme~
diately below this narrow rocky outlet

‘there is another f{mall circular valley,
which extends from Konigftein to Pirna‘s
at Pirna it is nearly clofed up, the river
forcing its way through a narrow rocky
opening, and at length it iffues into a
very beautiful circular valley in which

the delightful city of Drefden is fituated.
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This valley, as we approach Meiflen, be-
comes narrow, and the river Elbe again
flows through a rocky channel until it

efcapes into the low country, through
which it winds and traverfes the flats of
Lower Saxony, and at length is poured
mto the North fea at Cuxhaven.

' Having now briefly mentioned fome
of the moft remarkable inftances of cir«
.i:'.u.lar or inclofed valleys, which have been
ébferved By geographers, I fhall add a
few obfervations on the formation of
valleys, and fhall then hazard a conjec-
ture refpecting the formation of the val-
leys of Sanquhar, Clofeburn, and Annan.

Many different explanations have beeri{{;}pi;iinm*r; '
propofed refpecting the formation of val- il of
leys, but the opinion which has been ity
moft generally adopted, is that which
afferts that all valleys have been hollow-
€d out of the folid rock by the action of
running water. The following obferva-
tions contain what fome will confider to

D
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be the moft probable explanation of thefe |
interefting phenomena.

!

l.
%

Valleysform- 1. Chains of mountain groupes are |
ed by moun- ! ‘ ; £ B |
tain groupes, fometimes difpofed in a circular form, |
{fo as to include great trats of flat
country, as 1s the cafe with Swabia, Hun-
gary, Tranfilvania, &c. Thefe circular,

valleys are therefore evidently net the
effects of running water.

Valleysform- 2. @, Granite, the oldeft rock with which:
ed by orn- ; ol
¢inal ine- We are acquainted ¥, has been formed with:

aeaes. great 1nequalities, and thefe have given:
rife to many of the valleys that now:
mark the furface of the earth.. Although
many of thefe original inequalities have
been filled up by the depofition of newer:
rocks as gneifs, mica flate, clay flate, &c.
yet many have remained in their origi-
nal ftate, or have been but parti&lly ﬁlled,,_

{o that in either cafe there ftill remained.

* The opinion that granite is one of the newer.

rocks has been refuted in Nicholfon's Journal.
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yery great inequalities, not formed by
the a&tion of running water.

- 4. In many inftances the newer rocks,
as gneifs, mica flate, and ‘clay flate, after
illing up the granite hollows, appear to
ave been depofited in greater quantity
in one place than another, and thus ori«

&l'iﬁequﬁ_.li't'ies?, or mountains and val-
leys have been formed.

* 3. It is not improbable, from what we ‘;alliwszfﬂrm-
Ny i J A 3 : c ¥y the
know of the natural hiftory of rents, that widening of
reat rents,

in many cafes, particularly in the higherg
parts of the globe, immenfe fiflures may
have been formed, and thefe by the long
continued action of water may have been
fathioned out into valleys™.

- 4. Neither is it to be doubted that Valleys form-
R s ks | _ ; ~__ ed by the ac-
running water has frequently hollowed tion "of run-

nMng water,

yalleys out of a {urface not very deeply

* Werner neuz Theorie von der Eotfichung der

GHDEE? {. 3531-
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marked b yoriginal inequalities, and that
it has alfo, during a long courfe of ages,
enlarged and deepened the original valleys.

We have thus valleys formed by the
original grouping of primitive mountains,
by the inequalities of the oldeft rocks,
by the widening of great rents, and by
the action of running water. Having
thus fhewn how it 1s probable that many
of thefle concavities have been produced,
let us view the furface of the earth as it
appeared on the retiring of the ocean,
which formerly covered jt to a great

height *,

Appearance - Ag the original ocean gradually dimi-
of the carth

on the retir- "1.!{11{31’1 and left the land uncovered, thofe
ang of the
ocen, concavities which had no outlet would

be left filled with water, and thus lakes
would be formed; other inequalities

* In the third volume of my Syflem of Mineralogy
will be found Werner’s demonfiration of the impor-
tant fadt that the ocean formcrly covered the whole

E

globe.
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would, by colleting the waters precipi-

%ﬁgﬁml rivers. During the courfe of
s thefe original lakes and great rivers
would, by the action of natural caufes,
radually alter the earth’s furface ; lakes,
by evaporation, or by their finding an
exit by fubterranean canals would be-
kﬂme dry, and thus we would have in
thelr {tead rich valleys furrounded by
mountains. In South America we have
{lriking inftances of valleys of this kind,
andalfo, but on a {maller {cale, in Eurcpe.
thhe; lakes, and this appears to be the
'f_mt:_rﬂ:, common mode of change, by the
deepening of their outlets and the filling
up of their bottoms with gravel, &ec.
would at length difappear, and what was
formerly a great lake would be changed

mnto a valley, having a river traverfing

its bottom, and iffuing by a narrow
‘opening 1nto the lower country. Others,
_';;.";{:curding to Werner, appear to have
zi}penﬂd to themfclves a paflage in a very
,itiﬂlent and fudden manner.

tated on their furface, form the mighty

21
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But all thefe valleys are not of equal

“antiquity. After the water had dimi-~

nifhed to a pretty low level, it appears to

have rifen again, to have covered the

then exifting {yftem of inequalities, and
to have depofited over the furface of the

earth a mighty and univerfal formation
(the floetz-trap formation). What were
formerly longitudinal wvalleys, through
which great rivers flowed uninterrupted

to the fea, were in many inftances chang-
ed 1mto inland feas or lakes, by the depo-

fition of the newer formation acrofs their

communication with the ocean, others

were entirely filled up, and thus on the re-

tiring of the waters of the ocean, a nearly

new {yftem of rivers and lakes and val-

leys made its appearance, The facts on

which this opinion of the different ages

of valleys is founded are numerous and

conclufive, but cannot be detailed here,

The valley of Sanquhar and Kirkonnel
appears to have been formerly in the
ftate of a lake, becaufe it is entirely fur-

2




OF DUMFRIES-SHIRE. _ 23

rounded by mountains, excepting at its
':_:-- g -upitation with the valley of Clofe-
(which communication has been
effeGted by the action of the lake empty-
ing itfelf, and that of the river), and at
rfoncoﬁne-lﬁll where it borders on
_ rthire. The valley of Clofeburn has gﬂglﬁi

been formerly in a fimilar ftate. formerly a
p lake.

]

The valley of &nnan, however, was Valley of

. vatey o
probably ac a former period & hol-pess » v

ter courle of

low in the tranfiion rocks in which & gréat river.
great river flowed, (vaftly greater than
that which new exifts), but by the depo-

fition of floetz-trap rocks acrofs its com- Afterwards a.
. lake, and a-
munication with the ocean, it appears gain a water-

A courfe of =
afterwards to have been converted into gyer.

an inland fea or Iake* The water of

1{ * To thofe acquainted with the geognoftic rela-
J!IHH'IE and hiftory of the tranfition and floetz-trap rocks,
}ﬂlﬂ defeription of the relative pofition of the rocks of
‘ﬂ'trs valley, contained in Chapter 2d, will render an:,r
further explanation of the abave mentioned opinion
‘unneceflary.
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appears to have worn a paflage through
the oppofing rocks, and at length; as Pro-
feffor Playfair well expreffes ity it has
pafled from the ftate of a-lake to that of

‘The river 1s 3 river. The 111“:1 hg{S gradua*lly d’EEPelﬁ

tfmdu.ﬂl}r di-

weinithin 17

ed its chanitel, and is diminithed in
height and breadth. That the niver
formerly ftood at a greater height, and
polleffed greater breadth than it does at
prefent, 1s {hewn by the great height of
the original or high banks and their dif~

tance from one another. : 8

SPRINGS.

The only fprings deferving of atten~
tion in this county are thofe near the
village of Moffat, which have been long
well known on account of their medici~

nal virtues *.

* There is a chalybeate fprisg at Braw, m the
parifh of Ruthweil.

R
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~ There are three {prings, a fulphureous,
and two chalybeate.

The fulphureous fpring, or, as it isMoffat well.
called, Moffat well, is about a mile and a
half from the village of Moffat. It oozes
out of a rock of compact grey wacke,
which contains inter{perfed iron pyrites.
At a little diftance there is 2 bog, which
along with 'the.pyrite,é in the grey wacke
probably aftord the {ulphureous impreg-
nation to the fpring. The water has a’
ftrong fulphureous {fmell, refembling that
of the fulphureous waters of Harrowgate,
but not quite fo ftrong. It has a flight Qualitics.
j:ali,né tafte, and {parkles when firft taken
from the {pring, particularly when poured
out of one glafs into another. The fides
of the well are covered with a yellowifh
grey cruft of fulphur, and when the wa-
ger has been allowed to ftand {ome days
without pumping, it becomes covered
with a yellowifh white film of fulphur.
According to the analyfis of the late Dr

E
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Garnet, a wine gallon of this {fpring con-

tains, dvistdd owi ha

Of muriat of foda (common falt) 36 grains

Sulphurated hydiogen gas 10 cubic inches
iR

Azotic gas 4 do. y

Carbonic acid 5 do.*

The' water will not keep, however
clofely it 1s ‘corked up, the fulphurated
hydrogen efcaping; it fhould thercfore
be ufed as foon as poflible after it is
taken from the well.

The water of this {pring is much ufed
in {fcorbutic and fcrophulous cafes ; and,
it is faid, in certain ftages of thefe dif-
cafes, with good effect 7. |

The moft confiderable chalybeate
{pring, which is' called Hartfell {paw,
ifflues from a rock of alum {late, in a
tremendous ravine on the fide of the

-

% Garnet’s Tour in Scotland, vol. 2,7 <<« *

+ Dr. Johnftone, in Garnet's Tour.
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'ﬁuh;ain of Hartfell, nearly five iniles
diftant’ from the village of Moffat. . A-
mong the firata of ;alum flate in this ra-
wvine, I obferved frequently cfllorefcences
of yellowith grey coloured natural alum ;
and Dr. Garnet: ientions that he found
gcr}rﬁals -of natural iron wvitriol. In the
rahlm:ﬂa&::{l obferved maflive and diffemi-
ﬁa.tcdm@n P}'I’Hfiﬁn i0 ¢ EREVeidss, .-‘:n'j

&

L [ L. r a r ==, | .
| % F > . p ut ¥ o =y L

JJ. rl  owr A o . I g 't _-lll Ld J -'.-_...I’?

of Hartfell {paw contained
" Of Sulphat of iron (iron vitriol) 84 grains
- Sulphat of alumina . a2 do.

p Azotic g, 1, s 5 Euhiﬂ%f’mlieﬁ
a _ _
Tﬂgeth&r w1th fifteen grains of oxide -of
iron, with which the {fulphuric acid {eems
to be fuperfaturated, and which it gra-
glually'- éepoﬁts on expofure to thé air,
and: almofl immediately when bmled
;['he water of thl§ {pring, after heavy _'}nd
continued, rains, s always, increafed 1n
:1uant_it5r_, and {trengths This latter cit-

27

‘:rﬂ)t:.;.;(u‘rarnet fﬂund. that a wine gallon Conflituent
parts.
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cumftance is owing to the atmofpheric
water, during heavy rains, pafling through
channels in the alum rock more richly
impregnated with the materials of the
{pring than thofe it pafles through dunng
a long continued drought,

Dr. Garnet obferves, “ as the princi-
¢ pal mineralizers of this water are the ful-
“ phats of iron and alumina, it is evident
¢ that, if well corked, 1t will keep for
“ months, and perhaps years, uniinpaired
“ in its qualities ; hence it may be carried §
“ to a diftance better than moft mineral
“ waters. Asit keeps fo well itis not ne- |
¢ ceflary to drink it on the {pot, which |
“ would be very inconvenient, but it may |
“ be procured in Moffat in a freth ftate.” |

The Hartfell {paw, being a very power= |
ful tonic, 1s ufeful in difeafes of weak- |
nefs. Dr. Johnftone remarks, “ I have :f
“ likewife known many inftances of its :-5-
“ particular good effects i coﬁghs pro-
¥ ceeding from phlegm, foitting of blood, |
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“and fweatings ; in flomach complaints
“attended with headaches, giddinefs,
‘heartburn, vomiting, indigeftion, flatu-
‘lency, and habitual coftivenefs; in
® gouty complaints affeéting the ftomach
¥ and bowels; and in difeafes peculiar
o the fair fex. It has likewife been
Fu{éd;ﬁh“gﬂﬂt advantage in tetterous
“ complaints, and old obflinate ulcers *.”
A : |

b The other chalybﬂte fpring, which Chalybeate ‘
was difcovered by Dr. Garnet, is neari::;r;gb;l&ge.
Evan bridge. He found it to contain in

the wine gallon

* Oxide of iron 2 grains
Carbonie acid 13 cubic inches
Azotic gas . 2 -de,

~ The quantites of iron and carbonic
acid, which are the only fubftances of
-p;ny confequence, are very nearly equal
to thofe in the chalybeate of Harrowgate,

* Garnet’s Tour.
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From this 'circumftance it cannot..be
doubted, that if this well were properly
inclofed it would be a ‘valuable addition
to Moffat. ‘1t would agree with many
conflitutions in which the;Hartﬁeii-_ water
is improper, on account of its too ;gréa\t};}.
aftringency ‘and  tenic pﬂ“’,ﬂ,fs and ‘11;3
vicinity to’ Moffat is a great adyantage,
as 1t can be drank on the {pot by thofe
who refort to the watering ‘Pla(:f: *  On#
enquiry I found thatrno attt:ntiﬂnwhad.fI
been paid to this {pring, which 1 J}S Prnbar-
bly to be regretted.. -

1 obferved on the banks of the Sol-
way frith fmall {prings, pouring out falt
water, ifluing from rocks belonging to the
coal formation. Thefe, however, evi-
dently derived their water from the frith,
and are not to be confounded with'true
{alt {prings, which" are only found
that feries of rock which is interpofed be-

tween the neweft. tranfition and the-fe-

# (Garnet’s Tonrs
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ond fandftone formation, or in countries Method of
etermining

T er&ng‘ on it, 'To determine whe- tfn:fnilt .
ther ‘or not afalt fp;mw found on the
fea fhore derives its contents from fea
water, or from®a filt-bed or rock richly
"-pfeghate’"‘cf’- with falt)’a chemical exami-
ation is not Tufficient, becaufle it often
happens that' falt ' {prings, ifluing from
falt-beds, ‘and - nat richer in fult than
fea water, are poured out on the fea thore.
To determine fuch a point, therefore, we
muft examine the neighbouring eountry,
with the view of difcovering whether or
fot ﬁmllar Aprings occur inland; or if
ere”’ is an}r appearance of the feries
“rock already mentioned ; if we dif
cover thefe, we may then with complete
"fety conclude that the falt fprings we
have difcovered 'are derived from falt
‘beds, or rocks richly impregnated with
falt, and are therefore worthy of particu-
Jar attention, although a chemical analy-
fis' fhould have fhewn' that they were
not more produd@ive than the waters of
the ocean. iy vl

2
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Obfervations.—All {prings derive their
water from the atmofphere, and their
impregnations in moft cafes from  the
rocks through which they pafs. Thus
the numerous falt {prings in Chefhire,
Salzbourg, &ec. can be traced to falt-beds
or rocks highly impregmated with falt;
calcareous fprings to beds of limeftone
and aluminous {prings, like that of _Ha_.rtg-.

fell, to rocks containing alum or its ins
gredients.  The conftant occurrencey
however, of fea falt in all {prings, is more
dafficultly accounted for, Sea falt; or
muriat of {oda, has been difcovered in
white ore of antimony, which occurs
venigenous in mica flate, in horn ore,
which 1s found in gneifs, in certain va-
rieties of lead ore, and in one {pecies of
copper ore. Thefe are, however, but par~
tial occurrences in comparifon of the uni-
verfality of the phenomenon here alluds
ed to. The Wernerian geognofie teaches
that, even during the depofition of the

i

tranfition rocks, marine animals and plants
exifted ; confequently the fea muft have
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been in a ftate fomewhat {fimilar to what
it is at prefent, confequently muft have
contained fea falt. We have therefore Sea falt of

iprings de-

eafon to expeét that all thefe rocks con-rived from
the rocks

tain fea falt, and that this impregnation through
] ' i which the
affords to the filtrating water of {prines water fil-
g pring
trates.

the {ea {alt they are always found to con-
tain.

The analyfes of an able chemift, the
late Dr. Kennedy, have thewn the pre-*
fence of foda and muriatic acid in bafalt,
greenftone, and fandftone ; and more
lately the celebrated Klaproth has ob-
tained from bafalt, porphyry f{late, and
pitchftone fimilar refults.  As thefe rocks
belong to one of the wriverfal formations,
thefe analyfes are to be viewed as fupport-
ing the conclufion drawn from the Wer-

nerian geognofie.

2. Dr. Garnet does not mention foda Soda proba-
| ; A bly a conili-
as a conftituent part of the {prings attuont part of
the Moffat

Moffat; it 18 not improbable, however, well fing.
that it may be difcovered on a more care-

F
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ful examination becaufe almoft all the
{prings iffluing from tranfition rocks that
have been examined have been found to
contain a minute portion. As an inftance,
I may mention that the Graf Mitrowiky
analyfed twenty {prings ifluing from the
tranfition rocks of the circle of Olmutz
in Moravia, and found that all of them

contained a greater or lefler proportion
of {oda. W

3. A greater number of fprings iflue
from rocks belonging to the floetz-trap
formation, than from thofe of the tranfi-
tion or coal formations. In other parts
of Scotland, particularly in the mountains
of the ifle of Rume, I made a fimilar
remark. Werner obferves that bafaltic
hills are well calculated, by reafon of their
naked furfaces and compact texture to
attra¢t and condenfe vapour, and from
their numerous perpendicular rents, and
the bed of clay on which they ufually
reft, to conduct the condenfed vapour tg
form {prings. |
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CHAP. 1L

Plan to be followwed in describing the internal Strue-
ture of the County.—1. General Disposition of
the Stratification.—2. General Disposition of
the Formations.—38. More particular Account
of the different Iormations.—a. Of the Tranii-
tion Rocks—b. Of the independent Coal IFor-
mation.—c. Of the Floetz-trap Formation.—

%5 Of the Alluvial Formations.—Of Peat.

Havine defcribed the mountains and
valleys which, taken together, conftitute
the phyfiognomy of the county, I fhall
now proceed to give an account, as far as
obfervation permits me, of its internal
firu®ure. Here we have 1ft to afcertain
the general difpofition of the ftratification.
2dly, That of the individual formations ;
and, 3dly, we muft give a particular ac-
count of the formations and of the rocks
of which thefe formations are compofed.




OF DUMFRIES-SHIRE, 37

I

One of the moft important relations General dif-
which mountain groupes prefent us with, f;?f iiztfﬁia
when viewing them on the great {cale, is e
the general difpofition of their ftratifica-
tion ; to difcover which, therefore, 1s an
object of the greateft importance to the
‘geognoft. If we confine our obfervations
to one rock mafs, it 1s fufficient to fay
whether it 1s in conformable or uncon-
formable ftratification ; its dire@ion and
dip are of very little importance if we do
not extend our obfervations further. On
the contrary, if our obfervations are to
be more general, and if we wifh to dif-
cover the general ftretch and dip of the
firata of an extenfive difltri&, we muft
make a number of individual and accu-
rate obfervations, and from the fum of
thefe determine the general difpofition of
the firatification.  The general difpofi-

tion itfelf, however, has fometimes its va-

riations, and thefe muft be noted and at-
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tended to. An acquaintance with the
{hape of a mountain groupe will affift us
very much 1n fuch inveftigations, as it is
mtimately connected with the general dif-
pofition of the ftratification of the maffes
of which it is compofed. It is alfo of
importance to know the fall or declivity
of a groupe, as its direction and inclina~
tion is generally conformable, particu-
larly in the older formations, with that
of the {uperimpofed mafles: Sometimes
indeed there are exceptions to this rule;

but thefe are eafily explained.

I have to regret, however, that my ob-
fervations have not as yet been fufficient-
ly numerous to enable me to ftate with
confidence the general difpofition of the
ftratification. According to my prefent
obfervations, the general direction of the
ftrata appears to be from ecaft to weft, and
their dip to the fouth, under wvarious
angles, but more generally very much
inclined, particularly the tranfition rocks.
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IL.

Nearly the whole of the upper part of rl}‘:}ﬁ?;lﬂ:fiif._
this county is compofed of tran{ition the forma-
- rocks. It does not, however, prefent all St
: the {pecies of rocks that occur in this
great clafs in other parts of the world;
- Ihave obferved only grey-wacke,grey-wacke
 flote, flinty flate, alum flate, and tranfition

| égrmﬂm.

The grey-wacke forms a wery great
- portion of the upper part of the county,
‘-md {ometimes alternates with grey-wacke
~ Adlate,

The flinty flate occurs in {fmall quan-
| tity ; but on the borders of the county,
. at Leadhills, there are great beds of it.

. Greenfltone occursin beds in grey-wacke
~ and g,rﬁjjr-wacke {late, as between Wham-

phry and Langholm, and on the borders

of the county, in the valley of Leadhills.
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Alum f{late occurs near Moffat and
Kirkmichael.

Thefe rocks are the oldefft in the county,
and confequently ferve as a bafis for all the

uewer formations *.

The next clafs of rocks in point of age
and extent is the independent coal forma-
¢ion, which lies either in hollows of the
tranfition rocks, as the cafe is at Sanquhar,
Kirkconnel, Clofeburn, valley of Dum-
fries, Whitehill, Corncocke muir, Bauld-
craig, and Chapethill near Moffat, Canno-
by, or pervades the low part of the coun-
ty from the Efk to the Nith, lying in
conformable and unconformable ftratifi-

cation over the tranfition rocks.

The neweft of the aniverfal formations
15 the neweft floetz-trap, which covers
fometimes the tranfition rocks, and fome-

times the independent coal formation.

* Note E.
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vations will allow, to render it more com=
plete. To execute this in a fatisfaétory
manner, many more obfervations are re-
quired than I have had an opportunity
of making ; 1 fhall, however, firft ftate
how the inveftigation thould be con-
ducted, and then the obfervations I have

made.
’lan that To execute fuch an inveftigation we
fhould be fol-
lowed in muft trace correctly the bounds of all the

EL:E E;f,ar' formations; then delineate the moft firik-
}ffmn;tﬁ,:hc ing features in the difpofition of their
ftratification ; next muft deferibe their dif-
ferent ftrata and beds, and laftly the in-
dividual rocks. But in doing this, we
muft adopt a determinate order, we muft
not begin indifferently with any forma-
tion, but fhould adhere to the order which
nature appears to have followed in their
depofition, that is, according to their re-
lative antiquity, proceeding from the
oldeft to the neweft. But it is not
enough that we have attended to all the

¢ircumftances I have juft mentioned, our

3
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defcriptions of the formiations would be

~ imperfect if we omitted an account of the

b parricﬁ!ar repofitories, as veins, {tockworks,

&ec.' contained in them. In general,

- however, if thefe repofitories are of

after formation, and occur in confider-
able number, it would be better to fe-
parate the account of them from the
defcription of the rocks, and place it in a

feparate chapter, as the introduion of

~ fuch deferiptions diftra@s the attention,

}r
!
|

and prevents us obtaining a corre idea
of the more general relations of the rocks:
In defcribing thefe after repofitories, how-
ever, we I'nuif’c follow a determinate plan,
as much fo as in defcribing the rocks.
When we have not had repeated oppor-
tunities of determining the relative age,
the peculiar charaflers, and the ftruture
of thefe different repofitories, the moft
convenient plan of arrangement would
be, that according to the age of the rock
in which they are found; if, however,
we have afcertained thefe points, the na-
tural arrangement jis that according to
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their relative antiquity. In conformity
with the method now mentioned, I {hall
firft give an account of the

A. TRANSITION ROCKS.

The tranfition rocks were formerly
confounded with the primitive, until
Werner by an attentive examination
found that they contained mechanical
depofits, petrifactions, and, confidered as
a clafs, were more fimple than the primi-

tive. He alfo difcovered that thE}" were

certained to formped during the tranfition of the earth

be a diltin&

clafs by Wer- from its chaotic to its habitable ftate,

ner,

hence he denominated them ébergang fre-
birge, tranfition rocks. 'This very 1m-
portant difcovery has been confirmed by
cvery fucceeding obfervation, and the
diftin¢tion here propofed has bheen adopts
ed by all geognafts *,

¥ The objections of Prefeffor Playfair, are ane

fwered in Nicholfon's Journal,
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 * The rocks belonging to this clafs are,
‘according to Werner, 1. Grey-wacke,
2. Grey-wacke flate, or tranfition {late.

B gtac S o

3. Tranfition limeftone, 4. Tranfition
- greenftone. 5. Tranfition amygdaloid.
 And, 6. Flinty flate. Of thefe fpecies,
- as already mentioned, four only have as

T T

- yet been obferved in this county, viz.

. Grey-wacke, grey-wacke flate, tranfition

. greenftone, and flinty flate. The alum
. {late already mentioned may be confidered
. fubordinate to the tranfition flate,

45

1. Grey-wacke. Is compofed of frag- Grey-wacke.

~ ments of quartz and clay flate, which are
from the fize of a hen’s egg, until from
their minutenefs, they are no longer vi-
fible. The fragments are conni&ed by
a bafis of clay flate, which has ufually
a bluifh grey or brownifth colour. Itis
- often traver{ed by nearly cotemporaneous
' quartz veins; and, as Werner obferves,
the quartz folution appears often to have
- diffeminated itfelf through it, which ren-
ders this rock fo firm and hard. It fre-

¥
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Grey-wacke

flate,

How diftin-
guifhed from
clay, or pri-
mitive flate.

MINERALOGICAL DESCRIPTION

quently alfo contains fcales of mica, par-
ticularly when 1t approaches in charac~
ters to tranfition flate. The clay flate
bafis diftinguifthes it from fand ftone,
and from 1its ufual grey colour, it deriv-
ed its name,

Its texture is to be obferved becoming
gradually fine grained, and verging on
flaty ; at length the eye can no longer
diftinguith any mechanical mixture, the
flaty texture becomes more complete, and
then it pafies inta

2. Tranfition, or grey-wacke flate. 'This
rock has been very generally confounded
with primitive clay flate; from which,
however, it is very well diftinguifhed by
the following characters.

a. It has feldom a greenith or hght
yellowifh grey colour, as is the cafe with
primitive flate, but 1s ufually ath and
fmoke grey.






Flinty flate.

MINERALOGICAL DESCRIPTION

g+ It alternates with grey-wacke.

This flate, when nearly free of mechas
nical mixture, 1s excellently adapted for.
the roofing of houfes. Near Moffat, and
in the vicinity of Langholm, thére are
workable ftrata of grey-wacke flate, and
in the higher parts of the valley of Eilk,
and in the tranfition rocks behind Burnf-
wark, there are appearances of a fimilar
kind. There is no doubt, that a careful
examination of the immenfe tra&. of
tranfition rocks that oceur in this county,
will difcover ftrata of {late worthy of par-
ticular attention. My brother has prom{-

ed to examine thefe rocks with this view.

3. Flinty flate. 'This foflil prefents the
following characters.

Colour is bluifh grey. -

Occurs maflive, and in great beds.

Internally dull.

Fracture in the great imperfectly flaty,
in the fiall large {plintery, pafling into

flat conchoidal.






Tranfition
greenitone,

MINERALOGICAL DESCRIPTION

On expofure to the air, a yellowifh ful-
phurcous efliorefcence fometimes makes

its appearance : natural alum fometimes

eforeices on 1ts {urface.

5. Tranfition greenflone. On the hang-
ing or upper fide of the Sufanna vein in
the valley of Leadhills, I obferved a bed
of rock which at firft I miftock for por-
phyry, but which proved, on more atten-
tive examination, to be greenftone. It
1s almoft entirely compofed of felfpar,
which has ufually a pale fleth red, or
reddifh white colour: 1in it there is fome-
times imbedded grains of greyifh colour-
ed quartz, {cales of iron black coloured
mica, and cryftals of pale fleth coloured
fel{fpar. Sometimes the bafis 1s in a ftate
of difintegration, and then it refembles

porcelain clay.

It occurs in beds from three to twelve
feet thick; and not only in the valley of
Leadhills, but alfo in the mountains
between Whamphry and Efkdale muir.,

2
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Ol_ﬁ/&fﬂaﬁam. In hand fpecimens, thig This green-
{tone 1 hand

'rnck would be confounded with porphy- in fpecimens
Iy; but confidering it in the great, we L‘;}Z:,'f Efrmlﬂ
 mutft, confiftent with our prefent know-*""* Fen
'ledge of pgrphyry and greenftone, view

_1t as greenﬂ:one (in which the hornblende

is a want;.ng) or as felfpar, In the floetz Beds of

gnf'lllunt
formations, as will afterwards be morealmoft entire-

patm;ularly mentioned, I have obferved i,f Eﬁ?}‘;‘:f s
jgrecnﬁﬂne almoft entirely compofed of
compa& felfpar, with a few inter{perfed
_cryﬁals of hornblende ; yet we, would
not confider fuch a rock as a particular
{pecies, but merely as a varjety of green-
ftone. In other inftances, I have met
with becié, in which the hornblende
was entirely a wanting; 1 f{uch cafes,
~we might probably venture to confider it
as fel{par, and as nearly analogous to
the rock ~of Leadhills; although, in
the great, we would view the one and
other but as varieties of greenftone, or

as {ubordinate to it.*

* Note F.
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Mineral re-
‘molitories 1n

The only particular metallic mineral repo-
i‘-“'_‘3‘-'~"~’fil‘-=f'"‘-J"."c-rEf.r T of g:onfequence\ that have been
TIOCHS. ) ! 2 - F

difcovered in this country, lye in the
tranfition rocks. 'They are fituated on the
borders of the C'ountjr at Wanlock-head
and Leadhills, ﬁ:’;d _lﬂwer down 'a,;: Glen-
diifins i Ekdde” *° 19 (STEEEE S

irﬁ:r;—;g{r;s At 'W'aﬂ]{}ckj—head, I Jéf&ﬁiqéd mto
lock-head. one of the mines, into the vein called
Belton-grain vein, which was at that
time but lately opened. l‘.t'tu firetches
nearly N. and S., and dips to the E.
under an angle of from 6o° to 80°.

Its wideh is from fix to eight feet. ~

+ Repofitory.] By the term -Pa'f*!:'cﬂfa;" mineral re-
pofitory, which in Gtrman_'isl befondere lagerflatie
der foffilien, and in French gites particuliers des mine-
rais, 1s underftood thofe fpaces in rock mafles or
mountains whofe extent, in one direétion atleafl, can
be oblerved, and which in gencral are occupied with
materials different from the rock in which they oc-
cur, Under this denomination is included ﬂra_tals.
beds, veins, &c.
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21 "The' following are the appearances pre-
ﬂ'eﬂ&ﬁ by the' vein, in the different places
¥ had an opportunity of examining. 'l
i. regret’ my - ebfervations ‘were mot fuffi-

 ldiéntly numerous to ‘enable me to afecr-
- ‘rain‘ies geénerall Rru@ureoand  peculiari-
ties, and thus to determine:its-characters,
~ as a particular depofition’ or formation.

1]
| "

- T

%0 1In feveral places; I obferved - the
wiiola width ‘of “the vein " filled  with

,_ :maﬁklﬂl brown coloured ochre "of man-
i;gahefé in which fragments of grey-

. wacke, which conftituted the walls of
ihe | wein, [ were immerfed; in ‘other

" ‘places, the manganefe contained cryftals
‘of quartz, and mafles of lead glance®,
and  fometimes  druffy  cavities, which
‘were lined mth calamine and green lead
-ape. | 910 - o
Ao ] _

| % I ufe the term ‘lead glance inftead of the more
-ufual one galena, becaufe it is Englith, and exprefles

the moft firiking feature in the external afpe of the
,sglin_e_r#.



MINERALOGICAL DESCRIPTION

2. At the north extremity of the firft
gallery, the ftructure of the vein was as
follows :—On the under, or lying fide,
lJead glance; above it, layers of quartz,
then layers of manganefe ochre, and
brown iron ochre; and laftly, on the
aupper fide, about two feet of debris,
mixed with manganefe.

3. At another -place, at the depth of
feventeen fathoms, on the under fide
of the vein, was a white clayey feam,
(befteg.) about an inch thick, above this
a layer of .ochre of manganefe, about
-eight inches thick; then a layer of green
lead ore, intermixed with calamine, a-
bout an inch thick; then a layer of lead
glance, from four to five inches thick,
which contained druffes lingd with cala-
mine and white lead ore; to this fuc-
ceeded a layer of granular quartz, from
four to five inches thick ; on this repofed
a layer of lead glance, about eight inches
wide, having alfo drufly cavities; over

this there lay another layer of ochre of
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manganefe, a few inches thick, which |
contained inter{perfed green copper ore;
and laftly, the upper or hanging fide of
the vein confifted, for a foot and half, of
fragments of grey-wacke and grey-wacke
- {flate, intermixed with ochre of manga-

. nefe.

4. In another part of the vein, its
. ftruéture and materials was as follows :
ift, Sides of the vein were lined with a
layer a few inches thick of ochre of man-
ganefe. 2d, To this fucceeded layers of
brown ochre of iron. 3d, Thin layers
of calamine. 4th, Thin layer of lead
glance, which was coarfe, fmall and fine
grained. gth, Layer of brownith colour-
ed arenaceous quartz, of which the con-
cretions were fo loofe that it could be
difintegrated by the hand * ; and, 6th, the
middle of the vein was filled with man-
ganefe.

* Note G.
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Lead hills.  Leadhills, which 1s but a thort diftance
from Wanleck-head, alfo- prefents many
rich veins of lead glance.. Of thefe the:
greatefl and molt produétive is the Su-

{anna vein.

Sufannavein.  This vein ftretches nearly in the direc-
tion of the valley in which it is fituated,
and its fall 1s necarly confermable with
that of the mountains. Its ufual breadth
15 about four feet: feveral years age
it was in one place about fourteen feet
wide, but this was owing 5’:'0 a partial
enlargement, or what the miners term:

a belly.

[ts ftructure is the fame with that of
Belton-grain at Wanlock-head, and its
materials  ate nearly identical. The
vein flones * are quartz, lamellar heavy-.
{par, calc-fpar, brown-fpar, and moun--
tain cork. Its ores are lead glance, man-

* I ufe the expreffion vein flones in preference to

the term gangue, becaufe it has a determinate mean-

ing.
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: ganefe ochre, lead earth, {parry iron ore,

I
|

calamine, brown iron ochre, iron pyrites,

' copper azure, gteen lead ore; white lead
. ore, lead vitriol, and brown hematite,

The vein has fometimes interpofed be-
' tween it and the rock in which it runs a

. thin feam of clay or loam; fometimes

P T T

this is wanting, and not unfrequently
. the matter of the vein is grown together
with the rock which forms its fides.

Like the veins of Wanlock-head, it
often contains fragments of grey-wacke
and grey-wacke {flate.

The lead glance formation of Wanlock- Lead glance
formation of

- head and Leadhills, is completely different Leadhills and
Wanlock dif-

from any enumeratec and defcribed by ferent from

EH'}' cnume-

Werner; as is evident from the infpe@ion rated by
of the following defcriptions, extradted " "
from his admirable work on veins. “ We
¢ already know perhaps more than twenty
“ different formations of lead glance. I

- * have obferved the following ;

i
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Different
lead glance
formations as
determined
by Werner.

MINERALOGICAL DESCRIPTION
“ 1t Formation. Lead glance mixed

“ with copper pyrites and native gold; in

* quartz.

“ od Formation. Lead glance, with {mall
“ grained brown blende, and {late {par.

“ 2d Formation. Lead glance rich in
“ filver, with fine grained brown blende,
‘ and a little copper and iron pyrites; in
“ quartz.

“ ath Formation. Lead glance rich in
“ filver, with much black blende and
% arfenical and iron pyrites, fometimes
“ with a little copper pyrites, more rarely
“ with {parry iron ore; in quartz and
 fometimes accompanied by a little
“ brown {par.

“ cth Formation. Lead glance very rich
“ in filver, with black blende, very little
“ arfenical pyrites, common iron pyrites,
“ and liverp yrites ; in quartz and brown
*tipar.
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“ 6th Formation. ILead glance very
% rich in filver, with a little black blende,
% common iron pyrites, dark red filver
- % ore, brittle filver ore, white filver ore,
¢ plumofe filver ore; in quartz, with

“ much, generally flelh red coloured,

~ “ brown fpar.,

“ =th Formation. Lead glance poor in
“ filver, with a great deal of common
 iron pyrites, black blende, and often
~“red iron ochre; in quartz, and fre-
“ quently with greenifh clay, having in-
“ termixed chlorite,

% 8th Formation. Lead glance rich 1n
-W'ﬁlver, with yellow blende, fahl ore, and
“ common iron pyrites; in brown {par

“ and quartz.

“ gth, Fermation. Lead glance poorin
“filver, with radiated iron pyrites, and
“rarely brown blende; in heavy fpar,
% fluor {par, fometimes a little ca ¢ {par,

 and quartz,

59
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MINERALOGICAL DESCRIPTION

“ 10oth Formation, Lamellar lead glance

“and compact lead glance, with a little
‘“ black blende, iron pyrites and {parry
¢ jron ftone.

“ 11th Formation. Lead glance, with
“ much brown blende and {parry iron
“ ftone, and alfo fome iron pyrites, fahl
* ore, and a little copper pyrites; in
“ quartz.

“ y2th Formation. Lead glance, with
much dark brown blende ; in quartz.

“ 13th Formation. Lead glance, with
“ {mall and fine grained dark brown
“ blende, iron and copper pyrites, and
“ quartz.

“ 14th Formation. Lead glance, with
* copper pyrites ; in calc {par.

“ 1sth Formation. lLead glance, with
“ much dark and a very little light regt
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# filver ore, cobalt, and native arfenic;
% in calc {par.
% 16th Formation. Lead glance, with

* calamine, and much brown iron ochre,

“ 17th Formation. Lead glance very
“ poor in filver, very fmall in quantity,
“ fometimes difleminated, {fometimes in
“ membranes, with copper pyrites; in
¥ calc fpar*,”

As the abfervations that follow the
preceding excellent determinations will
be of great ufe to thofe who are inclined
to purfue this interefting branch of geo-

61

gnofie, I fhall infert them here. ¢ Parmi Obfervations

on the me-

¢ ces diverfes formations de galene {lead thod of de-

. termining

*¢ glance) il y en a cing, que I'on voit vein forma-

“ principalement dans les Hartz: mais il
“eflt extremement difficile de pouvoir

& juger avec exactitude des ces formations,

* Nonvelle theorie de la formation des filons, par
A, G, Werner, p. 180 to 192.
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MINERALOGICAL DESCRIPTION

lorfqu’on n'a pas vu foi meme (et c'eft

les cas, ou je me trouve a l'egard des
ces formations du Hartz) les gites meme,
ouclles fe trouvent ; car il ne fufhit pas
d’avoir vu des echantillons d’un forma-
tion, pour pouvoir en juger fainement;
il faut avoir vu exa&tement et plufieurs
fois les giffemens ou local, ou elles fe
trouvent, avoir examiné 'ordre et I'en-
{femble des fofliles qui appartiennent a
une meme formation, avoir obfervé les
varations, que cette formation eprouve
en divers endroits, ainfi que la difpofi-
tion des gites, qui les renferment. Ce
n'efl que par des obfervations exactes
et repetées, par des comparaifons faites
avec {oin, que 'on reconnoitra que deux
formations, qui paroiflent fe reflembler
ne peuvent etre regardées comme une
meme formation a caufe des differences
eflentielles qu’elles prefentent; que des
variations qu’eprouve une meme for-
mation doit la faire fubdivifer en plu-
{fieurs autres ; que pluficurs autres que

'on trouve enfemble dans un meme




OF DUMFRIES-SHIRE:

N

“liew ou gite, ne doivent cependant
“ etre confiderées, que comme apparte-
“ nant a une meme formation principale.
“ Ainfi il pourroit bien fe faire que ce que
“j’a1 dit fur le formations du Hartz vint
“ a eprouver quelques corrections, ou
* recevoir quelques additions. Peut-etre
“ en faifant et continuant des obferva-
“ tions fnignées dans des pays differents
“ et meme ecloignés les uns des autres
“ on decouvrira un beaucoup plus grand

“ nombre des formations de galene.”

65

According to General Dirom, the Produce of

mines belonging to the Earl of Hope-
toun produce annually 1400 tons, and
thofe of Wanlock-head, belunging to the
Duke of Queeniberry, about 1coo tons,
worth L. 20. per ton, or i all L. 48,0co.
yearly. The proprietors receiving every
fixth bar as lordthip or rent.*

. * General Dirom’s Mineralogical Defcription of

Dumfries-(hire, annexed to the county map.

the mines.
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MINERALOGICAL DESCRIPTION

Nearly at the entrance of the valley of
Leadhills, there is a mighty rock mafs of
flinty {late, through which none of the
veins have been obferved to pafs; indeed

it is faid by the miners to cut them off.

Veins cut off In the Hartzyand other mining countries

bv 4 rock

wafs of flinty fituated in tranfiion rocks, fimilar ap-

Hare.

Similar phe-
nomenon 1in
the Hartz
mines,

pearances have been obferved. Friefle-
ben, in his defcription of the Hartz,
{peaking of the interruptions produced in
the mining field by flinty flate, gives the
tollowing inftance which he himfelf ob-
ferved. ¢ Sie fchneidet nun den Sami-
“ oner gang gegen Nw-ab; denn diefer
“ fetzt zwar noch einige lachter in felbige
¢“ hierein, kan aber wegen der feftig«
“ keit diefes gefteins nicht ununterbro-
¢ chen in demfelben forfetzfen, fondern
“ fetzt {fchr haufig ab, legt fich niern-
“ weille wieder an, und ift iiberhaupt
“ {chmall und taub; auch dauert diefes
“ oar nicht lange, fondern bald {chneidet
“ fich der gang in ihm ginzlich ab,
“ Fin einziges mal fanden wir ihm fo
“ gar erz fuhrend in der Rufchel (Kief=

i






66

MINERALOGICAL DESCRIPTION

1. It occurs in fix-fided prifms, acumi-
nated on both extremities with {fix planes,
which are fet on the lateral planes,
Sometimes the extremities of the acumi-
nations are truncated; fometimes the
prifin is fo fhort that the cryftal appears
like a double fix-fided pyramid.

2. Sometimes in the form of four-fided
prifms, acuminated by four planes, which
are fet on the lateral planes,like zircon.

3. The fix-fided prifin is fometimes
much comprefled and ftellularly inter-

{ecting,

4. Long four-fided table, bevelled on
the {fmaller terminal planes, and the edge
of the bevelment truncated. It fome-
times occurs in twin cryftals. |

The cryftals are fometimes colum-
narly aggregated, and this variety has
been confounded with columnar heavy

{par.
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 Externally its Iuftre is fplendent, fel-
dom fhining ; internally it is from fplen-
‘dent to ghfining, and is adamantine.
Frature is commonly fmall conchoi-
dal, but it fometimes pafles to fine-grained
uneven, and even to {plintery.
Fragments are indeterminately angu-
ar.
Is ufually tranflucent, but in cryftals
{femi-tranfparent. Streak is greyith white,
Is foft. Not very brittle. Eafily
frangible. Heavy. Specific gravity—

#,2357. Chenevix. - L

Conflituent Parts. .
According to Klaproth, it contains—

Lﬂad LI I T T B T T " . & ?7
Carbonic acid . . ’ 16
BE S e KPR T 5
Lofs, and water of cryftalliza-
tiﬂn =y s & 4 8 & ¥ & 3 8w » 2
100.0
- Obfervations.

‘The c¢olumnarly aggregated variety
has {fome refemblance to columnar heavy

67
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MINERALOGICAL DESCRIPTION

{par, but is cafily diftinguifhed from it
by fracture, luftre, and weight, and al-
fo by its geognoftic characters.

1i. GREEN LEAD ORE.

Its colour is grafs green, which pafles
on the one fide through piftacio green,
olive green, and fifkin green, into ful-
phur yellow : on the other fide, through
afparagus green into  greenith white.
Some varieties approach to leek green.
The olive and piftacio green colours are

the commoneft.

It occurs maflive, fﬂmcﬂmes kidney-
thaped and botroidal, but is moft com-
monly cryftallized.

1. Six-fided prifm, having fometimes
the lateral and terminal edges truncated.
When the truncations on the terminal

edges increafe, a {ix-planed acumination
1s formed.
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Obfervations.

1. This fpecies, when it has a veéry
pale greenifh-white colour, is apt to be
confounded with the preceding fpecies;
but we can always diftinguifh them by
the following characters :—1. The frac-
ture in this fpecies is fine-grainéd un-
even, but in white lead ore; is more or
lefs perfectly conchoidal. 2. Its luftre s
refinous, but that of white lead ore is
adamantine. 3. It poflefles greater {pe-
cific gravity than white lead ore. 4. Its
eryftals are often f{calarwife aggregated,
which is never the cafe with white lead
ore; and . Its prifms are generally
fhorter than thofe of white lead ore.

2. Mr. Klaproth having found phofphat
of lead or green lead ore of a greyifh
white colour, propofes it as an objection
to the naming of minerals from their
colours. It muft be remembered, how-
ever, that the name does not imply the
conftant occurrence of a green colour;
it only intimates, that the green colour
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MINERALOGICAL DESCRIPTION

I11. SUBSPECIES.

Friable Lead Earth.
Colour 1s yellowifh grey.
Is compofed of dull dufty particles,
that foil a little. -Itis meagre and rough
to the feel.

Is more orlefs cohering.

Obfervations.
1. It is to be obferved pafling to the
preceding fubipecies.

2. It occurs along with lead glance,
white lead ore, and fohid lead earth.

3. It is probably formed by the de-
compofition of lead glance, becaufe it
occurs almoft always as cruft on it.
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MINERALOGICAL DESCRIPTION

fkill in the miners and energy in the
proprietors.  The vein traverfes grey-
wacke ; but its extent, dire&tion, dip, or
width, I was not able to afeertain, as the
workings had fallen in. The wvein flones
are quartz, and calc-fpar; the ores grey -
antimony, brown blende, fine-grained -

lead glance, and iron pyrites.

In the mafs of the vein, I found inter-
mixed fragments of grey wacke and grey
wacke {late. The ore of antimony is the
radiated grey antimony, which, accord-
ing to Bergman, contains in the hun-
dred parts—Antimony 74,00 ; Sulphur

20,00,

This ore, according to the obferva-
tions of Werner, is of a middle age.
He has not obferved it in the floetz

rocks, nor in thie older primitive.

The only other appearance of ore
which I obferved, was in the parilh

of Tundergarth, on the eftate of Mr,
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the nature of the rocks of which they are
compofed, we have good reafon for ex- |
pecting, by the continual alteration pro-
duced on their furface by the a&ion
of froft, torrents, &ec. that many metalli-
ferous repolfitories, at prefent hid from us,
will by thefe great natural mining opera-
tions be brought to light. At the end of
every year the furface of the county 1s ina
very different flate from what 1t was
twelve months before ; 1t 1s therefore ta
be recommended to proprietors of land-
ed property, who are fkilled in mine-
ralogy and mining, to examine their
mountains and valleys every year, with
the view of afcertaining whether or

not repofitories of ore have been laid
open.

Limeftone to 2. INo limeftone beds of any confider-
]f L{]:;}ii{i, able magnitude have as yet been difco-
parts o8 the wered in the tranfition racks of this coun-
J ty. In other countries where tranfition
rocks abound, great depofitions of lime-

ftone have been obferved: thus in the

4
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‘Hartz, the famous quarries of Blanken-
‘berg are fituated in rocks of this kind ;
it is ‘alfo found in the tranfition rocks
of Voightland, Bareuth, Upper Bavaria,
and' extends even to the Tyrolefe alps,
and into Italy. In Scotland, confiderable
firata have been obferved in the moun-
tains between Noblehoufe and the Crook.
Thefe fats encourage us to expect lime-

ftone in the tranfition rocks of this county.

It is alfo worthy of remark that the Tranfition

p 2 . . limeltone well
limeftone which occurs in thefe rocks 1s fited for 2r-

chite&tural

not only well calculated for the purpofes 5o,

of cement and manure, but on account
of its beautiful colour delineations, and
the great thicknefs of its beds, 1s admir-
ably fitted for archite@tural purpofes.
Many of the fineft ancient ornamental
works and edifices are conftru&ted of
tranfition limeftone *,

# In this limeflone there often occur great veins
off ochry, compaft, and hwmatitical brown iron-

ftone, alfo brown iron-froth. The veins are ufually
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Coal does not
pceirin tran-
iition rocks.

Trials made
for coal in
trarlition
rocks,

MINFRALCGICAL DESCRIPTION

3. Coal, as will be more particularly
explained afterwards, does not occur in
tranfition rocks. Now and then fmall
beds of flaty glance coal* are found,
but thefe in an ceconomical pointof view
are of no importance.

About half a mile from the manfe of
Kirkmichael there 1s a rock of alum {late
which has inter{perfed through it iron
pyrites. 'This appearance was confidered
as 1ndicative of coal, and a trial was
made. 1 have been informed that {imi-
lar trials have been made in other parts
of the tranfition country : a knowledge of
the rocks, however, would have prevent-

ed all fuch unneceffary experiments.

from two to three fathoms wide ; the ore yields from
foity to feventy per cent. of an iron which 1s excel-
lently fitted for fleel making,

* Slaty glance coal was formerly known by the

name coal blande.
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ftone. 6. Mirles W Cmnmon- indu=
rated clay. 8. Clay iron-ftone. ¢. Por=
phyritic {tone.

Different for-  This formation, however, includes fes
mations ful)-

ordinate to  veral fubordinate formations, which are

the indepen- .. . 3 :
dcntcuaii for. diftinguifhed from one another by the

mation:  pocks ‘of which they are compofed; and
their relative antiquity. Thus the newefk
of thefe formations is compofed of loofely
aggregated fand{tone, conglomerate, and |
flate clay; one fomewhat older of mdu~
rated clay, marle, limeftone, and porphy=
ritic ftone ; and another, fuch as that of
Mid Lothian, of {late clay, hmeftone,
marle, foft fandftone, and greenftone,
which 1s probably the oldet.

The inde- It was firft afferted by the celebrated
pendent coal = | ; :
formation  1niner Lehman, that coal is ufually found

does not lie .
under the old Unxder or in the o/d red fandflone, and fince

B T PO Ty T
T IANAILONC, -
hlS

time this opinion has been fupported
by {everal able mineralogifts, as Karften,.
Von Buch, Voight, and Friefleben. Wer-
ner, however, has {hewn that this pofi«
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tion is falfe, and that the independent
coal formation does not lie under the
old red fandflone formation.

From the prevailing reddifh brown
colour of the fandftone in the lower part
of the county, and its vicinity to the old
red fandftone of Cumberland, I was for
fome time doubtful whether or not it
might not belong to the {fame formation.
A careful examination, however, con-
vinced me that my f{ufpicions were un-
founded, and that not only the {fandftone
in the lower part, but alfo that in {everal
other places fituated in the upper part of
the county, belonged to the independent

coal formation. As cn the accurate de- Plan to be
A § : . foilowed in
termination of this point depends the deferibing
Eas § ; . the coal for-
probability of coal being found in- this Sl

county, I fhall endeavour in the fol-

~ lowing obfervations to give it all the

elucidation of which I am capable. To

do this I fhall 1ft, give a defcription of

the formation in this county. 2d, That

I may be able to contraft it with {fome
M

a3
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MINERALOGICAL DESCRIPTION

other well known coal formation, I fhall
next give a fhort defcription of the coal
field of Mid Lothian; and 3d, I fhall
contraft thefe two fields, and fhew in
what they differ and in what they agree,
and if they are to be confidered as part
of the fame formation.

COAL FORMATION OF DUMFRIES-SHIRE.

The general ftretch of the {trata of this
formation in the lower part of the county
is from eaft to weft, and the dip towards
the fouth, and feldom under a greater
angle than 40° In the higher parts of
the county, the {tretch and inclination of
the ftrata 1s very much varied, owing to
their vicinity to the tranfition rocks.
The rocks of which it 1s compofed are,
1. Sandftone, 2. Slate clay, 3. Bitumi-
nous fhale, 4. Limeftone, 5. Clay iron-

ftone, 6. Coal, and 7. Limeftone conglo-
merate.




OF DUMFRIES-SHIRE.

1. Sandflone.  Colour reddifh brown,
brick red, fometimes yellowifh grey, grey-
ith white, and fometimes marked with
reddifh brown. coloured delineations.

The grains of which it is compofed,
which are of quartz, are from the fize of
a poppy feed to that of a bean and even
larger. 'When it pafles into conglomerate,
the fragments are larger, and befides the
quartz, contain fragments of amygdaloid,
tranfition flate, grey wacke, and rarely
hornftone. Sometimes it alfo contains
mica, which is frequently in fuch quan-
tity that it has a flaty fralture, or to
{peak more correctly, it rifes in plates.
Sometimes, as in the quarry between
mount Annan and the village of Annan,
alfo in the parifh of Clofeburn, the mica
is fo abundant that the fandftone ap-
proaches to that variety which 1s term-
«ed by Werner {fandftone {late, and
which occurs principally in the firft and
{fecond fandftone formations. The frag-

ments are connedcted by a bafis of iron
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clay, which is.fometimes in fuch quantity
that it pafles into clay iron-ftone.

It is more or lefs friable ; that of Corn-
cocke muir, Brown muir hill, and Can-
noby is very friable; that quarried at the
Cove 1s of good building confiftence ; in
other fituations, as Ecclefechan, owing to
the preponderance of a bafis of clay iron-
{tone, it 1s rather tough. Sometimes there
are patches of feveral hundred fquare feet
of a greyifh white coloured fandftone in- |
cluded in the reddith brown fandftone ;
of this there 1s a ftriking inftance at the
Cove. We have it on a {fmaller fcale in
other parts, where the patches are not
many feet, {ometimes only a few inches
{quare,

It fometimes contains vegetable im-
preflions or cafts refembling thofe found
in the coal field of Mid Lothian,

Sometimes the fandftone, particularly
that found in the coal depofition of Can-~
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noby, confifts of {pherical concretions,
which are again compofed of curved
lamellar concretions *,

2. Slate clay, which lies between the
'~ beds of reddifh brown coloured fandftone,
- prefents the following characters :
Colour yellowifh grey, marked with
{potted and clouded declineations of a
- pearl grey and cherry red colour.
-' Internally it is dull or glll'ﬂ:'ﬂrarmgJIF
owing to intermixed {cales of mica.

Fra¢ture more or lefs perfectly flaty,
fometimes approaching to earthy.

Fragments i'ndeterminately angular,
{ometimes tabular.

Opaque. Soft. Mild. Eafly fran-
gible, Feels meagre.

At Ecclefechan, Repentance-hill, White-
hill, Cannoby, and Sanquhar, I obferved
greyith black and afh grey coloured va-
rieties, which contain numerous impref{-

* Note I.
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fions of ﬂlEHIS, and fometimes alfo of
ferns *,

3. Limeflone. Its colours are bluilh
grey, pearl grey, and reddifh brown.

Luftre glimmering.

Frac¢ture fine {fplintery and minute fo-
liated.

Scarcely tranflucent on the edges.

[t contains numerous petrifattions, as
milleporites, chamites, mytulites,trochites,
entrochites, &c. ]

It 1s diftinétly ftratified, and the ftrata
are from fix inches to feveral feet thick .
It frequently contains hollows, which are
ufually filled with clay.

4. Clay iron flone. 'That of Ecclefechan
prefents the following characters :

Colour brick red, and reddifh brown.

Occurs mafiive.
Luftre dull, or feebly glimmering, ow-

ing to an admixture of foreign particles.

* NWote K.
+ Note L.
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- Frature fine earthy, even fometimes
pafling to large and flat conchoidal.
Brittle, pafling to mild.
Scratched pretty eafily by the knife.
Heavy.

In the coal field of Cannoby, {pherical
fhaped mafles of clay iron-ftone occur
Timbedded in flate clay. Thefe {pheres
are from a few inches to three feet in
diameter, and do not differ in any refpect

from thofe found in the coal field of Mid
Lothian *,

5. Limeflone conglomerate.

Is compofed of fragments of compact
greyifh coloured limeftone, quartz, and
grey-wacke, cemented by a clayey bafis.

6. Coal.—The coal which 1s worked at
Cannoby and Sanquhar, the only fpot
where 1t has been found in quantity, ap-
pears generally to be intermediate be-

# Note M.
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tween flate and pitch coal, fometimes
inclining more to the one, fometimes
more to the other. Intermixed with it
we frequently meet with :

MINERAL CHARCOAL,

which prefents the following characters.
Colour greyifh black.
Luftre glimmering, bordering on glif-
tening, and is pearly or filky.
Fracture fibrous ; fometimes fhews the

woody texture.
Fragments indeterminately angular,

blunt edged, and partly fplintery.
Soils ftrongly. Soft, pafling into fri-
able. Light,

It occurs in thin layers in the coal, or

diffeminated through it.

This formation, as already mentioned,

of the diftri-occupies a confiderable portion of the

bution of the
coal forma-
tion,

bottom of the valley of Sanquhar and
Kirkconnel, and there it refts on tranfi-

3
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tion rocks. Several beds of {flate coal
~ are worked at Sanquhar and Kirkcon-
nel; and the quantity raifed is fuffi-
cient to fupply the county for many
miles round. The depofition here dif-
tinguifhes itfelf from that of Clofeburn,
by the greyith white colour of its fand-
ftone ; greyith black colour of its flate
clay, and the general thinnefs of its

 beds.

A little above Crawick bridge, Mr.
Taylor of Leadhills pointed out to me a

- remarkable mineral, which may be deno-
-minated columnar glance coal*. It is to be
obferved pafling to graphite, but not {o
diftinétly as near Cumnock in Ayrfhire,
where there 1s a graphite mine +. It forms
a bed about four feet thick in the coal
formation, and is traverfed by a vein
(dyke ) of greenftone. This vein, as is

* Note N. 1+ Note O.
+ Common miners in Scotland, ftruck with the
refemblance of veins to walls, gave them the name,

dyke. As this term is local, to fay nothing worfle of

N
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Clofeburn,

MINERALOGICAL DESCRIPTION

often the cafe, has produced a fhift in
the ftrata.

A confiderable portion of the valley of
Clofeburn 1s occupied by the fame forma-
tion which extends in one direction from
Drumlanrig to a little beyond Brown
muir inn. The beds and ftrata are thicker
than in the valley of Sanquhar, and the
fandftone and flate clay has ufually a red-
dith brown colour. At Clofeburn and
Barjarg there are confiderable quarries of
limeftone, which afford good opportunities
for examining this rock. The limeftone is
diftin&tly ftratified; the ftrata are from two
to upwards of three feet thick, and fre-
quently interpofed between them we ob-
ferve thin {feams of bluifh grey and reddifh
brown coloured clay. In feveral of the
{trata there are irregular holes, which are
fometimes empty, but more frequently
filled with akind of clayey loam and brown

it, it {hould be abolithed, and the univerfally under-
flood and generally adopted word wveis {ubftituted in

its place.
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ochre of iron, intermixed with manganefe.
In this character the limeftone agrees
with that near Vogric in the county of
Mid Lothian. Sometimes we obferve in
it beautiful dendritic brown iron hzma-
tites, I am indebted to the intelligent
Mr. Monteith of Clofeburn for feveral
beautiful{pecimens of thiskind. The lime-
{ftone is generally of a flefh-red and pearl
grey colour, and its fracture is fine {plin-
tery. It contains petrifactions of various
kinds, particularly large ammonites.

The extenfive quarries of Barjarg do Batjag.
not differ from thofe of Clofeburn, and
are moft evidently part of the {fame de-
poficion. It is highly probable that this
limeftone will be found to extend through
the whole of the coal formation of this
valley.

A confiderable portion of the lower Eﬂﬂﬂg of
UmIriEs.
and flatter part of the valley of Dumfries
'1s compofed of reddifh brown coloured

{andftone, belonging to the independent
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MINERALOGICAL DESCRIPTION

coal formation, which 1s diftinétly ftrati-
fied, but contains no ftrata of other mine-
rals, excepting the ftrata of limeftone at
Comlongan near the fhore of the Solway
frith. The rocky cliffs near the town of
Dumfries, called the Craigs, are compofed
of {fand{tone conglomerate, which refts on
the reddith brown fandftone, and evi-
dently belongs to the fame formation,
becaufe we obferve interpofed between
the beds of conglomerate thin beds of
reddith brown coloured {fandftone. This
conglomerate is compofed of angular
and blunt-edged fragments of f{yenite *,
grey wacke, and grey wacke flate, which
are 1mmerfed 1n a bafis compofed of frag-~
ments of quartz, grey wacke, and grey
wacke flate, which are connected together

by a kind of 1ron-clay.

In the diftri& of Annandale we meet
with patches of this formation as high
up as Hartfell. The-reddith brown co-

* Note P.



OF DUMFRIES-SHIRE.

loured fandftone ftretches from the bafis
of Hartfell, the higheft mountain in this
county, towards Moffat, where it forms
the beautiful eminence called Chapel-hill ;
it makes its appearance again at the Bald
craig, about three miles fouth-eaft from
Moffat. It is to be obferved alfo between
Moffat and Rae-hills, the feat of the Earl
-of Hopeton.

99

At Corncockle muir, about three miles Corncockle

north of the burgh of Lochmaben, there
are ftrata of reddith brown coloured
{fandftone. Several of the ftrata can be
raifed in flags and plates fo thin, that
they are ufed for paving, and even for
roofing houfes.

The formation makes its appearance
again at the Rotchel, below the manfe of
Saint Mungo, and continues from that
point to the fhores of the Solway frith,
and extends through the lower part of
Annandale to Efkdale. In the lower part
of the diftri¢t of Annandale, that is, beyond

3

muir.
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the valley of Annan, there are feveral
places where this formation is to be dif=
tin@ly feen; with a fhort deferiprion of
thefe I {hall finifh the account of its
diftribution in Annandale. The places
are Kellhead, Ecclefechan, Brown muir,
Brown muir hill, Repentance hill, Blacket

rig, Cauldron lins,and High muir quarry.

At Kellhead there 1s an extenfive quat:-
ry, where a great rock mafs of limeftone
is expofed : it 1s diftin@ly ftratified, and
ftrata are {fometimes feparated from each
other by thin feams of flate clay. In
{fome of the ftrata I obferved {mall cavi-
ties, refembling thofe in the limeftone of
Clofeburn and Barjarg, filled with clay.
It is traverfed by veins of cale-fpar, and
{fometimes there are fmall cavities lined
with cryftals of calc-fpar. ' 'The cryftals
have a yellowith grey colour, and their
figure is a double fix-fided pyramid acu-
minated by three planes which are fet on
the alternate lateral planes. It alfo con-
tains numerous petrifadtions, as corallites,

chamites, and mytulites,
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8! Imniediateiy behind the village of Eccle- Ecclefechan.

fechan, in the channel of the rivulet that
runs by the limeftone quarries, there are
beds of clay iron-ftone alternating with
greenifh grey and reddifh brown coloured

Mlate clay, and covered by reddifth brown
coloured fandftone. The beds of iron-

{ftone are from three inches to a foot
thick, Immediately above this we come
to the firft limeflone quarry, where we ob-
{erve thin beds of clay iron-ftone, pearl
grey -coloured flate clay, and fandftone,

refembling that of Brown muir, lying on

beds of flate clay that alternate with

beds of limeftone containing numerous
petrifactions, but principally mytulites,
chamites, and corallites. In the fecond
limeflone quarry there are beds of lime-
ftone from one to two feet thick, alter-
nating with beds of greyith black colour-
ed flate clay, and of greyith white co-
loured fandftone. The flate clay is fome-
times {o compact that the flaty texture 1s
difficultly difcoverable. -Much mica 1s
intermixed with the fanditone,



26

Repentance
hill.

Brown muir

hill,

MINERALOGICAL DESCRIPTION

In the upper or third quarry the beds
are compoied of the fame materials with
the fecond.

In 1791 a trial {haft was funk to a confi-
derable depth in this hill, in fearch of
coal ; it pafled through feveral beds of
greyith white and reddifh brown colour-
ed {fandi{tone ; of greyith black and reddifth
brown coloured flate clay, and in which
there were beautiful impreflions of ferns,
and {fome thin {eams of pitch coal *.

Brown muir hill 1s compofed of greyifth
white and reddith brown coloured f{and-
{tone, which is rather of a loofe tex-
ture, and fometimes contains pretty large
fragments of quartz, and alfo mafles of
clay. It alternates with beds of pearl
grey coloured flate clay, which has much

mica intermixed, and it contains vegetable

impreflions.

* See General Dirom’s fection in the county map,

for a more particular account of this trial,
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~ In the Brown muir there are {everal Brown muir
: . : : . limeitone,
quarries, where the limeftone belonging

to this formation is well expofed. In all

thefe quarries the limeftone is ftratified,

‘and between the f{trata, as ufual, there are

iﬂﬁn feams of greyith black, greenith
‘grey, and mountain green coloured clay.
‘The ftrata are from fix inches to three
‘_fiefet thick, and often prefent hollows
filled with clay, like the limeftone of
Clofeburn, &c. It contains fimilar petri-
factions with that of Clofeburn, but fome
peeies in greater quantities than others,
‘particularly the milleporites, which is
found in great quantity, not only in the
Limeftone, but alfo in the flate clay, and
in no place more abundant and beauti-
ful than in the limeftone quarries on the
eftate of Brigadier General Dirom.

Linbridge ford. 1n 1793, 4, and g, ac- ﬁﬁn-idge
cording to General Dirom, trials were
made at this place, with the view of dif-
covering coal, and they appear to have
reached the depth of 140 feet. The rocks

O
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pafled t}fmugh were greyifh whité, yel-
lowith grey, and reddifh brown coloured
fandftone; greyifh black and reddifth;
brown coloured flate clay; greyifh black;
bituminous fhale, and a bed of coal about
four inches thick. For particulars fee
general fection in the county map.

At Blacket rig, which is fituated on
the border of the tranfition rocks, there
is an extenfive limeftone quarry, where
the limeftone, as ufual, is diftinétly fira-
tified, and the {trata frequently feparated
from each other by thin feams of a bluifh
grey and mountain green coloured clay.
The ftrata are from two to fix feet thick,
and in {fome f{trata the limeftone 1s {fo in-
termixed with clay that it acquires a
brecciated afped, and on working it fepa-
rates eafily into mafles of various fizes.
Such {trata are eaﬁiy worked, and the
limeftone is confidered to be of a better
quality than the more {folid ftrata. It

has the {fame external chara&ers, and
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contains fimilar petrifactions with the

limeftone of the Brown muir.

Cauldron linns. About a mile and a E:I?j_dmn
half further to the eaftward there 1s ano-
ther quarry of limeftone, called Cauldron
linns. The limeftone is diftinétly ftrat-
fied, and the ftrata are feparated from
each other by thin feams of clay, and in
fome ftrata, from the intermixed clay, it
has a brecciated afpet. The ftrata are
| from fix inches to a foot and a half thick,
and are very diﬁiﬁ&ly and beautifully
trough-fhaped. It has the fame external
chara&ers, and contains fimilar petri-

factions with that of the Brown muir, &ec.

HHigh muir quarry. About half a mile High muir
to the north eaf: of this there is another
quarry, called High muir. In it the
limeftone exhibits very beautiful #rough-
Jbaped firatification. 'The ftrata are feldom
above three feet thick, and are ufually
{eparated from each other by very thin

feams of clay. In the upper part of the
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quarry the limeitone is covered by thin

firata of greyifh coloured fandftone, which

contains much mica, and it alfo prefents

very beautiful crough-thaped firatification.

Itisprobable that the limeftone of Brown
muir,dee. {tretchesthrough a great extent of
the low part of the diftri¢t of Annandale.

Eflzdale, as I have already mentioned,
1s almoft entirely compofed of tran-
{ition rocks, from its upper part to Lang-
holm bridge. There the coal formation
begins and continues through the whole
of the lower part of this diftri¢t to the
Solway frith. Between Langholm bridge
and Byre burn the fand{tone is ufually of
a greyith white and yellowith grey colour,
and contains many vegetable moulds.
The limeftone is ufually bluilh grey,
and contains many petrifactions. The
flate clay 1s ufually greyifh black,.and
contains beds of globular clay iron-ftone ;
and the bituminous fhale has the ufual

charaters. Below Byre burn the browa-
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ith red coloured {andftone commences,
and continues without any alternation of
other rocks to the Solway frith. The
{trata 1n the coal field of Byre burn are
frequently trough-fhaped. At prefent
~ three beds of flate coal are worked *,

Having now detailed with fuflicient
minutenefs the characters of the different
rocks of the coal formation of this county,
I may now add, that its moft ftriking

characters are, the reddifh brown colour

. of the fandftone, the great thicknefs of

¥ The coal of Cannoby, Sanquhar, and Kirkconnel,
1s that variety of {late coal which contains much bi-
tumen, and therefore, when inflamed, cakes; hence
it is called caking coal. It is particularly ufeful for
the forge and in domeftic ceconomy, but would not
anf{wer {o well in other operations, as in {fmelting ores,
&c. becaufe of its running fo clofe together. The va-
rieties ufed for burning limeftone contain much inter-
mixed bituminous fhale and flate clay ; this ietermixa
ture, in place of being detrimental, is of advantage,
as the fire remains open during combuftion. Even
the bituminous thale, which is thrown away among

the refufe, might be ufed for burning limeftone.

101
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its ftrata, the paucity of fubordinate beds,
and the thinnefs of its beds and ftrata,
when beds of iron-ftone occur, of which
we have examples at Ecclefechan, White
hill, Byre burn, and Sanquhar.

COAL FORMATION OF MID LOTHIAN.

I fhall now give a very fhort account of
the coalfield in the neighbourhood of Edin-
burgh, or what is termed Mid Lothian.

The bafis on which the coal formation
refts 1s tranfition rocks, and thefe agree
very much in their charaters with thofe
of Dumfries-thire. The ftrata and beds
are generally thin; they dip in various
direCtions, according to the inequalities

over which they are depofited.

The rocks of which it is compofed are,
1. Sandftone, 2. Slate clay, 3. Limeftone,
4. Clay iron-ftone, 5. Limeftone conglo-
merate, 6. Coal, 7. Clay ftone, 8. Bitu-
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minous fhale, 9. Green ftone, 10. Indu-
rated marle. :

1. Sandflone is yellowifh grey, afh grey,
greyilh white, ochre yellow, yellowifh
brown, and fometimes reddith brown,
approaching to cochineal red*. The grains
of which it is compofed are ufually quartz,
and are from the fize of a poppy feed, to
that of a bean, and even larger. Some-
times it contains mica, and grains of fel-
fpar. The fragments are connected by a
bafis of clay, which 1s fometimes more or
lefs impregnated with iron, and to which
it in general owes its various coloured
clay, and alfo interfperfed 1Iron. pyrites.
Its compaénefs or folidity is very vari-
ous, fometimes 1t 1s friable, in other
inftances of good building confiftence,
and fometimes, although rarely, it has a

bafis of quartz, and thus forms flinty
fandftone.

* Note Q.
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It often contains vegetable impreflions,
but the plants to which they belong have
not hitherto been determined. Indeed

no experienced botanift has, as far as I

know, made them the obje& of his par-
ticular attention. It alfo frequently con-

tains pieces of bituminous wood.

2. Slate clay 1s of various colours,
but principally inclining more or lefs to
black, and fometimes, particularly where
the reddith brown coloured fandftone oc-

curs, it has a reddifh or brownifh tinge.

3. Limeflone. Colour ufually grey.
Has a {plintery fracture, and 1s fometimes
very minutely foliated. Isfaintly tranflu-
cent on the edges. It often contains petri-
faGtions of various {pecies of fhells, and
fometimes alfo, but rarely, vegetable im-
preflions and pieces of bituminous wood.

4+ Clay iron-flone. Of this no defcrip-
tion is neceflary, as it refembles com-
pletely that found in Dumfries-fhire.
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5. Limeftone conglomerate. 'This is iden-
tical with that found in Dumfries-thire.

6. Greenflone*, Its colours are ufually
blackifh green, and greenith black, and,
- when the fel{fpar predominates, greenifh
grey; it is even fometimes nearly ath
grey. It is compofed of hornblende and
compa felfpar, and of which the horn-
blende ufually predominates ; {ometimes,
however, the felfpar predominates to
nearly the entire exclufion of the horn-
blende . |

7. Clay flone. Colour {moke, afh, and
pearl grey, and from pearl grey it pafles
into brownifh red and brick red.

Occurs maffive,

FraGture generally fine earthy, fome-

times {plintery, and fometimes inclines to -

conchoidal.

Fragments indeterminately angular.

¥ Note R.
+ Note S.

!5
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[s opaque.

Soft. \
Not particularly brittle.
Pretty eafily frangible.
Feels rather meagre,

Does not adhere to the tongue.

8. DBituminous fhale. Tts colour is
brownifh black.

Occurs maffive.

Internally its luftre is glimmering.

Fracture ftraight {laty.

Fragments tabular.

Streak thining, but its colour is un-
changed. |

Very foft, Rather mild. Feels rather
grealy. -

Eafily frangible. Not particularly heavy,
approaching to light.

9. JIudurated marl. Colour yellowifh
grey.

Luftre dull, and fometimes glimmer-
ing, owing to intermixed particles.

FraGture earthy, and fometimes {laty.
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So foft as to yield to the nail.
Not particularly brittle.
Eafily frangible.

Not particularly heavy.

10. Coal. Is ufually intermediate be-
tween pitch and flate coal; fometimes
beds of cannel coal occur, and very often
we meet with native mineral charcoal.

From the preceding defcription it ap-
pears that the coal field of Mid Lothian
agrees with that of Dumfries-thire, in
containing nearly the fame kinds of ftrata
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and beds; but the general character of General fch:a-
> 3 ratters of the
the one is confiderably different from Dumfries-

fhire and

that of the other. The ftrata and beds g Lothian

- coal fields;

in Dumfries-thire are thick, thofe in
Mid Lothian thin ; the {fandftone in Dum-
fries-fhire is ufually of a reddifh brown
colour, whereas that of Mid Lothian
is grey; clay iron-ftone occurs abun-
dantly in Mid Lothian, but {paringly in
Dumfries-thire ; there occur beds of
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greenftone and clay ftone in Mid Lothian,

but thefe have not been obferved in Dum-
fries-thire.

The agreements of thefe two fields,
however, by far exceed the differences I
have juft mentioned, and thew that the
formation of Dumfries-thire belongs to
the independent coal formation, and
render i1t probable that it is of the
{fame age with that of Mid Lothian.
Thofe to whom the geognoftic data al-
ready mentioned do not convey con-
viction cannot with-hold their affent to
the conclufion juft ftated, when they read
the following note refpecting the exten-
five coal formation in Silefia, belonging
to the king of Prufha.

In upper Silefia the coal formation 1s
compoled of thin firata of greyifh coloured
Jine-grained fandffone, beds of {late clay,
clay iron-ftone, and coal, which is fome-
times {ix fathoms thick. In lower Silefia,
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on the contrary, the coal formation is
compofed of thick fraia of reddifh brown
coloured _/&n;sfﬂﬂm, which is ufually coarfe
grained, and-indeed fometimes pafles to
conglomerate.  Alternating with it we
find beds of flate clay, and thick and very
extenfive beds of coal. Thus the coal fields
of upper and lower Silefia prefent diffe-
rences refembling thofe that diftinguifh
Mid Lothian from Dumfries-fhire, yet
they are portions of the fame formation.
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I have therefore no _heﬁtatiﬁn in conclud- coal fields

of Dumfries-

ing that the coal fields of Mid Lothian gre ana aia

Lothian be-

and Dumfries-fhire belong to the inde-, ¢, i

pendent coal formation ; and as coal has
been found widely diftributed in the one
field, we are entitled to believe it occurs
in quantity m the other. ]

The particular {pots where trials for
coal may be made with the greateft
ceconomy and probability of fuccefs
. can only be afcertained by a careful
furvey of every hill, walley, rivulet,
ditch, road, &c. where this formation

3

{ame forma-
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occurs. My object in this memoir is not
to point out thefe {pots, but to thew, ac-
cording to the principles of found geo-
gnofie, that the floetz {andftone of this
county is not to be confounded with the
old red {fandftone, fecond fandftone, or
third fandftone formations, but that it
belongs to the independent coal forma-
tion ; and therefore we are warranted in
making trials for coal in any part of it,
but with more probability of fuccefs in

one fituation than another *,

NEWEST FLOETZ TRAP FORMATION T,

The rocks of this formation are, ac-
cording to Werner, wacke, bafalt, green-

{tone, pophyry flate, and grey ftone ; and,

* Note T. :

+ The German term floetz, which I am under the
neceflity of ufing, becaufe we have no correfponding
Fnglith word, is applied to all thofe formations which
are contained between the tranfition and alluwvial rocks.

It implies that thefe formations are charateriftically
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~ as {fubordinate to it, gravel, fand, clay,
flinty fand ftone, and coal. It is by him
confidered as the neweft of the univerfalFioetz trap

. : the neweft of
Jformations, becaufe it repofes on all the the univerfal

others ; and he has thewn that its E i
nal ftructure, external afpect, and fitua-
tion, can only be explained by a fudden
rifing and retiring of the waters of the

OcCcail.

In this county feveral rocks belonging
to this formation are to be obferved, but
1 have not in any inftance feen the com-
plete feries from gravel, through clay,
wacke, to bafalt and greenftone, as I have
often witnefled on the mountains of Ger-
many *. Here we have only individual
links of the formation, and of thefe I
fhall now give a brief account.

diftinguifbed by their frequent occurience in beds
(floetz), It is evident, therefore, that the words fe-
condary, or tertiary, which have been propofed by

fome mineralogifts, cannot be admitted.

* Note U.
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Nutholmhill. Nutholm hill, which rifes in three in-
diftin¢t terraces above the manfe of Saint
Mungo, is compofed of porphyritic amyg-
daloid. This rock ean be traced o both
fides of the river, down to the little hill
called Whinny rig, where it terminates,
and is {uceeeded by the coal formation.
About a guarter of a mile weft from Nut-

SRS IR

holm hill, on the banks of the river, the

amygdaloid 1s to be obferved lying on
fandftone and flate clay, which 1s proba-
bly a portion of the coal formation. On
the wefl fide of the river amygdaloid daoes
not {tretch beyond the manfe of Dalten ;
the ground to the weft of the manfe rifes
pretty high, and is compofed of tranfi-
tion rocks. On defcending the fouth-
eaft fide of Nutholm hill towards the
water of Milk the amygdaloid {foon dif-
appears, and we do not meet with it again
until we come to Barr hill, on its oppo-
fite bank. There it lies over a fimilar
{fandftone with that obferved on the banks
of the river near to Saint Mungo, and

the fandftone refts on grey wacke, Irom
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be obferved repofing on, tranfition rocks 3

and at Langholm bridge it occurs in a
fimilar {ituation. Thus it appears that
the amygdaloid ftretches acrofs the lower
part of the county from Dalton manfe
to Langholm bridge, which is its fouth
eaftern extremity. In all this courfe
it is confined to the boundary, or the

meeting of the tranfition rocks with the

coal formation.

In the upper part of Annandale, as far
as I have examined 1t, there are no rocks
of this formation.

In Nith{dale T obferved rocks of this
formation at Carfoncone hill, which
makes part of the ridge that feparates the
county of Dumfries from Ayrfhire; but
in no other quarter of this extenfive dif-
tri@, although it is not to be doubted
that a careful examination will difcover

it in many other parts.

“fr
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tranfition rocks 1s to be referred to the
neweft floetz-trap formation ¥,

Obfervations.

Werner has hitherto defcribed but one
pitchftone formation, and it belongs to
the primitive rocks. Several years ago I
obferved, in the highly interefting ifland
of Arran, pitchftone alternating with
floetz greenftone that lay over the inde-

bituminous or carbonaceous matter. The pitchftone of
Glencloy, when powdered, emits a bituminous {mell,
and colours the fulphuric acid flightly. (Mineralogy
of the Scottifh Ifles, vol. 1. p. 48.) Bafalt and other
rocks belonging to the fame formation contain, ac-
cording to Klaproth and I;ampadius, bituminous or
carbonaceous matter ; and Mr. Pepys has difcovered
carbonaceous matter in wood opal and wood ftone.

Parkinfon on Petrifaétions, vol. 1.

* Dr. Reufls of Bilin is of opinion that porphyry
flate occurs in older formations than the floetz-trap;
and Captain General Von Charpentier fays that
bafalt fometimes occurs in primitive mountains,
Both thefe obfervations, as I have fhewn in my book

on Mineralogy, are incorrect.
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ALLUVIAL ROCKS.

Chualiers of The formations belonging to this clafs
rocks. of rocks are, as Werner obferves, all me-
chanical, if we except calc-tuff, which
is an undoubted chemical precipitate. It
differs from the other clafles of rocks in
the want of conneion among its depofi-
tions, the loofenefs of the texture of the |
rocks of which it is compofed, and the
nearly total want of chemical precipitates.
The number of its formations are a]fp

fewer.

Two alluvial  In this county we have two very dif=
formations.

tinctly marked formations ; the firft, or
oldeft, is the great mafs of gravel which b
we find fpread over the flat parts of the
county, and through which the rivers

now force their way; the fecond, or
newelt, is that which has been form-
ed by the operations of the rivers them-
felves, and which 1s daily ihcreaﬁng

e S e P e T T i

by the continual wafhing of debris from
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plies to the alluvial land of Dumfries-
thire,

Gold of I .
S n what kind of repofitory was the

probably oc- gold of Lead hills formed, and in what

CUrsin quaﬂz 5 %
veins. ipecies of rock are fuch repofitories fitu-

ated ? The alluvial land in which the
gold grains are found is compofed of
fragments of tranfition rocks, hence we
may conclude that they formerly exifted in
thefe rocks ; and, as the grains are fome-
times found in quartz, and as quartz
veins often traverfe tranfition rocks, it is
not improbable the greater part of the
gold is derived from quartz veins *.

PEAT.

The moft confierable accumulation of
peat in this county 1s that in the valley

® All the gold found in Tranfylvania occurs in
quartz veins that traverfe tranfition rocks, a fa& which

renders the above fuppofition more probable.
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rials neceflary for their growth, and'.
that thefe accumulations are to be view- 3
ed as water and air altered by the powers
of vegetation? It may be anfwered,
that vegetables will not thrive in water 1
and air alone. This is no doubt the
fact with refpect to the more perfect
vegetables ; but thofe of the lower or-
ders, as the Cryptogamia, of which "
alpine peat is principally compofed, we

know will grow and flourith in water.

Others will obje&t to this opinion, that

vegetables do not pofiefs the power of
converting water into carbon, metallic,

and earthy matters, ~The late experi- '

ments of Schraeder *, however, have

thewn, what was long ago conjectured by

Sir Ifaac Newton and other philofophers, .:

and even aflerted by late experimentalifts,

that plants raifed in diftilled water af-

* Zwei Preiflchriften tiber die eigentliche befchaf-

fenheit und erzeugung der erdigen beftandtheile in den

einheimilchen Getraidearten. Berlin, 1800. f. 17. 18.

&
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try, furrounded by a range of moun~
tains; Norway is faid to be feparated
from Sweden by a long and elevated
chain of mountains; the Pyrenean moun-
tains that divide France and Spain, the
Uralian mountains that are interpof-
ed between Siberia and Ruflia, and
the mighty and long extended Altain
chain which bounds Siberia on the fouth
and weft, are alfo defcribed as chains of
mountains. By a chain of mountains,
however, we underftand in common lan-
guage a collection of fingle mountains
linked together in a lengthened form.
The mighty and extenfive elevations we
have jult mentioned do not correfpond
with this definition, becaufe they are
compofed of many fuch chains, which
are arranged in a determinate order; we
muft therefore give them anether deno-
mination, and one which fhall convey ne

erroncous meaning. If we examine them

- particularly we fhall find that the moun-

tain ¢hains of which they are E{}Iﬂpﬂﬁid#

2
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in mountains having a mural afcent, there
1s no foot.

The acclivity or afcent. By this we un-
derftand the {pace contained between the
foot and the fummit of a mountain. It
is ufually the fteepeft and moft con-
fiderable part of it. Its inclination is
more or lefs than 30°, and on this de-
pends the greater or lefler covering of
foil. Upon an acclivity of 30° and up-
wards we find a good cover of foil ; at
45°, however, the acclivity is too great
to admit of a firm covering, {o that on
it the foil 1s loofe and much extend-
ed, yet {till fufficiently coherent to ad-
mit of the growth of trees. Sometimes
the acclivity is perpendicular, forming
mural precipices, and it is either mural
on one, two, or on all fides, or on fingle
{pow. Granite, porphyry, and fandftone
afford inftances of fuch acclivities.

Summit. This is nfually the fmalleft

part of a mountain, and its inclination 1s

3
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C.

E]létzr dét-  The furface of the earth is, by rivers
and their lateral ftreams, divided into
great portions, which are by hydro-
graphers termed river diffritts. ‘Thefe
diftricts are generally very wide and flat
troughs or concavities, in which the main
river occupies the lower, and its exit
from the concavity the loweft point of
the diftrict. Thus the river Annan oc-
cupies the lower part of the diftriét of
Annandale, and at its exit into the Sol-
way frith the lowelt point. In good
maps we can trace out thefe diftricts, by
drawing lines along the points where the
{mall rivers and rivulets of the diftrit
take their rife, and thus we obtain the
boundary of the river diftri&. Hydro-
graphical maps of this kind afford to the
geognoft opportunities of making many
interefting obfervations.
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|

All thofe rocks which have been form-
ed at the fame period, and which agree in
geognoftic characters and relations, are
faid to belong to the fame formation.
Thus wacke, bafalt, greenftone, and por-
phyry {late occur together, and in fimilar
geognoftic relations, and hence are confi-
dered to have been formed at the {fame
epocha, and confequently to belong to
the fame formation. But there are in-
{ftances of the repetition of the {fame mi-
neral at different epochas, and in forma-
tions of different ages and kinds. In
fuch a feries all 1ts members have gene-
ral points of agreement, and the indivi-
dual ones bear characters, not only ex-
preflive of the period of their depofition,
but alfo of the circumf{tances under which
they were formed. Such a {feries or for-
mation is by Werner denominated a

principal formation fuite. Examples of it
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diftant to that of the primitive. How
great 1s the difference berween the
granular tranflucent primitive limeftone
and the dull earthy and nearly opaque
floetz limeftone ! and yet both are mem-
bers of a feries of chemical formations,
which are ftill not the moft diftant.
Chalk is the neweft formation of this

period ; it conneds the foregoing mem-

bers, which have béen depofited from the
ocean, with the calc tuff, the loweft link
of this formation fuite (if we do not in-
clude the coral rocks which are daily form-
ing) which has been formed on the land.
We have thus a complete feries from the
carlieft to the lateft period, in which we
obferve a gradual difappearance of the cry-
ftalline, and increafe of the earthy afpe,
correfponding with the relative age of
the different members of the fuite, and
the ftate of the {olvent, from which they

were precipitated.

Trap foma- Inthe trap fuite although the different

tioa {uite.

members have a great refemblance to each
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which diftinguifh it from rocks of the fame
fpecies. By the firft we afcertain its age
in relation to the other maffes of which
the cruft of the earth is compofed ; by
the fecond its ftruture in the great; and
by the third its ftru&ure in the {fmall, or

- 1n hand fpecimens, and the characters

Inftances of
loofely ag-
gregated
quartz.,

that diftinguith it from other rocks.
Any thing further, any attempt at de-
fcribing every variety of the afpect
of a rock, is ufelefs, and thofe who
perfit in fuch unneceflary difcrimina-
tions are not acquainted with the me-
thod of conduéing geognoftical invefti-

-

gations.

G.

Quartz, in a fimilar ftate of aggrega-'
tion, has been obferved in mineral veins
in the Harz. Voight, on defcending into
the mine called Louifa Chriftiana at Lau-
terberg in the Harz, found that nearly
the whole of the vein, which was about

2






140

NOTES AND ILLUSTRATIONS.

The Harz, which 1s one of the moft con~
fiderable mining countries in Europe, con-
tains a great extent of tranfition rocks, and
in thefe the richeft mineral repofitories of
that country are fituated. Thus at An-
dreafberg there are many extenfive veins
of filver ore in tranfition flate ; at Clauf-
thal there are veins from two to fourteen
fathoms wide, which are compofed of
lead glance, black and brown blende,
iron and copper pyrites, {parry iron ftone,
white filver ore, red filver ore, brittle filver
ore, fahl ore, and tinder ore, and the
vein f{tones are calc-fpar, quartz, and la-

mellar heavy {par.

The richnefs of thefe veins is aftonifh-
ing. Friefleben obferved the Dorothea
vein in the diftri¢t of Claufthal eight
fathoms and a half wide, and compofed
of pure lead glance, fo that, as he ob-
ferves, 1t appeared like a quarry of ore,
Friefleben’s Harz, b. 2. i 1509,
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words, a fimilar appearance : * The fand-

“ {tone is ochre yellow, yellowifh brown,
“and fometimes brownith black, Its
“ bafis or cement is fomerimes clayey,
“ particularly the ochre yellow; fome-
“ times it s #on-fbot, as is the cafe with
% the brownith black, and in fuch varie-
“ ties the bafis is a more or lefs difinte-

¢ grated iron ochre, which connets the

“ different angular and rounded quartz

“ grains. It appears to lie in pretty (from
“ twa to four feet) thick horizontal beds ;
“ on a more near examination, however,
“ we find that every bed i1s compofed of
“ compreiied fandftone balls lying clofe
together, and that thefe balls are again
compofed of 2bick and concentric lamellar
diflinét concretions, ‘The ftrudture of

thefe concretions  1s rendered more

14
it
44

it

“ diftin@@ by their being alternately
“ compofed of ochre yellow, fine grained
“ clayey fandftone, and of yellowifh
“ brown and brownifh black iron-fhot,
“ coarfe grained fandftone {(or rather
% breccia), The long continued ation
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what regular fhape. Flinty f{andftone
affords another ftill more ftriking in-«
{ftance of the occurrence of {andftone
with a chemical bafis. At Salifbury
craigs there are fine examples of this

kind of {and{tone.

K.

No fubje@ in geognofie is more highly 'J

Importance interefting than the hiftory and de-
of the know- il y 8
ledge of pe-{cription of petrifactions. It makes us

trifaétions, 1 . ) ;
acquainted with the various organized
beings that exifted during the diffe-

rent periods of the earth’s formatien;

it points out the gradual increafe and
difperfion of animals and vegetables ;
it difclofes to the botanift and zoolo-
gift whole myriads of amimals and ve-
getables, that probably no luﬁger exift
on our earth ; and it affords to the geog-
noft very clegant illuftrations refpect- .'
ing the different ages of the mineral
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Almoft all the older writers as Lugd,
Woodward, Mylius, Scheuchzer, Mendez
da Cofta, and Volkmann, confidered ve-
getable impreflions as having been form-
cd at the time of the flood. Very early,
however, Leibnitz in his Hiftoire des
Sciences for 17006, p. 11. mentions as
a very extraordinary circumftance the
occurrence of the impreflions of Indian
plants in German rocks; and Schulze
in his Befchreibung der bei Zwickau
gefundenen Krailiter abdriicke, 1. 47.
in the firft volume of the Neue Ge-
fellichaftlichen Erzihlungen for the
year 1758, contrafts the vegetable im—"_i
preffions found in the coal field of

Zwickau with the figures of ferns drawn
by Pluckenet and Plumier, but he does, |
not deduce any conclufions from thefe
comparifons. Mylius in his Memora-
bilia Saxoniz Subterranez, p. 20, con-
jectures that {fome of thefe impreflions
juffien’s opi-may belong to exotic plants. Juflieu in
N0,

his valuable memoir, entitled Examen .
des Caufes des Impreflions des Plantes
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the careful ftudy of botanifts, To aflift
thofe who are inclined to enter on this
wide field of highly interefting inveftiga-
tion, I fubjoin a lift of authors who
have treated of vegetable impreflions.

Catalogue of 1. The Hiftory of the Academy of

authors who

have treated Sciences for 1703, 1706, 1708,and 1716 ;
;;rﬁ%&?ﬁfalfﬂ for 10692, 1666, and 169q.
2, A&a Eruditorum, from 1’71.0 to
1723, | LS
3. Naturgefchichte der Naflawifchen
Lander von Cammerath Habel.
4 Weimarifche Magazin.
5. Herbarium Diluvianum.
6. Paulus Gerardus Moehring, Phytoli-
thus Zez Linnzi in {chifto nigro durius-
culo. Ac&. Acad. Nat. Curios, tom. 8,
p. 448, and 450.
7. Knorr’s Lapides Diluvii Teftes, folio.
8. Jean Gottlob Lehman fur des fleurs
- de ’After Montanus ou Pyrenaique. pre-
coce, a fleursbleues, et a feuilles de faule,
empreintes fur Ardoife. Haft del’Acad.

de Berlin, 1756, p. 127. 144.

2
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15. Ure’s Hiftory of Rutherglen and
Kilbride.

16. Lithophylacii Britannici, &ec.

17. James Parfon’s Account of fome
Foflil Fruits and other Bodies found in
the Ile of Shepey.

18. Phil. Tranfaé. vol. 0. p. 396. 407.

19. Parkinfon’s organic Remains of a
former World, quarto. Itisto be regret-
ted that Mr. Parkinfon has given {o limit-
ed an account of the numerous vegetable
impreflions of the coal formations of
Britain,

L.

Outhe dit-  In making obfervations with the view

tintion be- v
rween ftrta Of determining the prefence or abfence of

fvams 2142 Bratification, we muft be careful to dif-

i tinguith between the feams of the firata

and accidental rents. 'The following ob-

{ervations will aflift thofe engaged in fuch
inveftigations : |

1. Strata are always parallel with the

flaty ftruure of the ftone. In certain
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4. Where parallel rents have a diffe-
rent direction from the flaty ftructure csf
the {tone they are certainly accidental.

Inattention to this circumftance has led
{everal mineralogifts into error. I ob- 1
ferved a ftriking inftance of thefe rents |
in a quarry of gneifs, in the foreft of Tha-
rand in upper Saxony. The gneifs, at firlt -‘I

fight, appeared to be difpofed in vertical

firata, and as fuch i1t was viewed by =

De Luc; on a clofer examination how-

to be merely accidental parallel rents per-

pendicular to the flaty ftru&ure of the
{tone ; therefore the firata were horizon- |

tal not vertical.

s. Beds are always parallel with the

{trata ; thefe, therefore, point out the
direction of the ftrata.

6. Although the {laty {tructure points
out to us the direCtion which the ftrata

muft "ave, it does not follow that a rock
having a flaty ftructure is ftratified.

i
z
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“ der fich bildehden mafile, theils aus all-

“ gemeinen urfachen, theils weil fie in

“ mehrere bewegung zugleich mitgetheilt

“ werden konnte; durch welche fie

“ ungleichférmig abgefetzt und genothi-

“ get wurde, mulden und hiigel zu bilden;

“ und f{o diefe fonderbaren zeichnungen

¢« hervorzubringen.” Von Buch. Reifen.
1. b L 261

M.

The formations of iron are, according
to Werner, more numerous than thofe of
any other metal, and are almoft of every
age. 'The magnetic iron-ftone found in
primitive mountains, and particularly in
limeftone ftrata, 1s the moft ancient for-
mation of this metal with which we are
acquainted ; the red iron-ftone formation
1s much newer ; that of the brown and
{parry iron-ftone ftill of a more recent
date ; and the clay iron-ftone is newer
than any of the preceding. The mag-
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NOTES AND ILLUSTRATIONGS.

allein eigen ift,wie man bisfher glaubte,
fondern das fie auch den Flotzgebirgen
zugehort. Nur vor einigen monaten
uberzeugte ich mich mit eigenen augen
von der wirklichkeit diefer thatfache :
ungefihr eine viertel ftunde fudweftlich
von dem in Bohmen in Saatzer Kreife,
hart an der sichfifchen grenze gelege-
nen dorfe Brandau befindet fich ein
kleines {teinkohlen gebirge an und auf
das dafige gneifs gebirge halbmulden
formig gelagert. Es befteht aus einem
fandfteine, welcher die fteinkohlen-
gebirge charactirifirt, und der, wie
mir es {chien, zunichft auf dem gneus
liegt ; ferner aus {chieferthon, der un-
gemein {chdne pflanzenabdrike en-
thilt und in den fanditein vollkommen
ibergeht, aus brand{chiefer und aus
mehrern {chwachen thoneifenftein-~
flotzen. Mit diefen flstzen von {chief-
erthon, brandfchiefer, u. {. f. wechfeln
nun ganz fchwache hochftens 2 zoll
ftarke flotze oder lagen von der aus-
oezeichnet{ten koblnblende ab ; Ofters ift
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{pecimens | have had an opportunity of
examining, that it i1s tranfition flate or
fine-grained grey wacke. The graphite
I am now to give a thort account of, on

the contrary belongs to the floetz rocks.

The county of Ayr, in which this for-
mation occurs, as far as I have had.an
opportunity of examining it, appears to
be a large femicircular valley, bounded
on the fouth, eaft, and north, by moun-
tains of confiderable height. Thefe moun-
tains where they border on Kirkudbright-
{hire, Dumfries-fhire, and part of Lanark-
{hire, are compofed of tranfition rocks,
which are frequently covered with por-
tions of the neweft floetz-trap formation.
The lower and flat part of the valleyis prin-
cipally occupied by the independent coal
formation, and the neweft floetz-trap for-
mation. The graphite which I am now
to defcribe is about four miles from New
Cumnock, and is fituated in the lower
part of the county, but not far diftant
from the tranfition mountains. The beds
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mto a flinty foffil that appears verging on
flint, or flinty flate.

3. The next is a bed of greenftone,
which prefents globular diftin& concre-
tions. In it I obferved maffes of gra-
phite.

4. Immediately below this bed of
greenftone is a bed of flate clay about
twelve feet thick, which 1s alfo in fome

places flinty.

5. Is a bed of greenftone in globular
diftin& concretions, from three to ten
inches thick.

6. Bed of columnar glance coal from
three to fix feet thick, in which the co-
lumns are arranged in rows like bafalt.
Intermixed, and often forming a great
portion of this bed, we find the graphite *,

* It is worthy of remark that conchecidal, {laty,

snd columnar glance coal, natural mineral charcoal,
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9. The loweft bed vifible is of fand-
ftone refembling N. 1. in colour, folidity,
ftructure, and ingredients.

On firflt examination, and before I had
convinced myfelf of the exiftence of
greenftone in the independent coal for-
mation, I fufpeCted that thefe beds be-
longed to the floetz-trap formation. My
friend, the late Dr. Mitchell, to whom I
communicated a fhort defcription of this
highly interefting {pot, gave it as his opi-
nion that it belonged to the independent
coal formation. On an attentive and re-
peated examination of this fecion, I found
it, as Dr. Mitchell had conjectured, to be
a part of the neighbouring coal forma-

* Mr. Taylor, an experienced miner, informed me,
that in finking for coal in the neighbouring coal field,

a bed of greenftone was cut through.
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On the dif-

tintion be- |

tween {lrata
and beds.

NOTES AND ILLUSTRATIONSE,

ftru@ed countries, endeavoured, but
unfuccefsfully, to unravel a difficulty
which is eafily folved by the new Geog-

nofie.

P 3.

Much confufion has arifen from the
incorret ufe of the terms fratum and
bed; the following appears. to be the
fenfe in which they are employed by the
greater number of geognofts, and is the
meaning [ have annexed to them in this
work, and in my Syftem of Mineralogy.

When a mountain compofed of one
{pecies of rock i1s divided by means of
parallel {cams into mafles, whofe length
and breadth are greater than theiwr thick-
nefs, or into, what may be called tabular
malles, which extend through the whole
mountain, it 1s {aid ta be {tratified, and
the individual mafles are termed ftrata.
Of this kind of ftructure we have in.
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coloured {andftone occurring in the coal
formation :

a. In Dryden water, near Loanhead,
there are feveral beds of reddith brown
coloured fandftone, accompanied by fimi-
lar coloured iron-ftone, in the coal for-

mation.

5. Near Mr. Cameron’s paper mills
on the banks of the Efk, there are thick
beds of reddifth coloured fandftone that
evidently belong to the coal formation,
and the fame rock continues in the di-
retion of the river, forming the pic-
turefque cliffs of Hawthornden and Rof-
lin, and extends even to Auchendinny
bridge.

¢. Immediately behind the manfe of
Collington there is a beautiful feétion of
the coal field. The ftrata are femicircu-
lar, and have their convexities uppermott, |
or form what is called a faddle; they
are of a reddith brown colour, and

X
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On green.
ltone.:

NOTES AND ILLUSTRATION®,

R

1. Englifh mineralogifts continue to :

ufe the Swedifh word grunften, or grons

ften, and the German griinftein, in place
of the Englifh term greenftone; but
without giving any reafon for this pre< -
ference.

2. It has been objected to the name
greenftone, that it is borfowed from a
very fugitive and infignificant charaer ;
and befides, that {tones anfwering in other
refpets to the charadter greenflone, have
fometimes a faint or hardly perceptible
trace of green. It would extend this note
to a greéat length were I to enter into the ':i
difcuflion of the merits of colour as a
diftinguithing character of minerals. T
can- at prefent only fay, that the degree
of importance annexed to it by Werner
is a fufficient proof of its excellence, =
That greenftone has not always a green
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ed 1t rather probable that Salifbury craigs,
Arthur feat, Craig Millar, cliffs at Haw-

thornden, Craig Lockhart, and fummit of
the Pentland hills, belonged to the floetz-

trap, and confequently were of pofterior
formation to the coal. I had, however, |
examined thefe appearances too flightly
to enable me to judge decifively on fo
important and intricate a point; and be-
fides, fome citcumftances which I fhall

now mention excited a fufpicion that fe~

veral of thefe appearances might be of
different ages, or belong to different for-
mations: The ftrata and beds of Salif-
bury craigs, Craigmillar and Hawthorn-
den were too numerous, and often too '
much inclined to be referred to the
floetz-trap formation ; while on the other
hand, the fummit of Arthur feat, and
Craig Lockhart, were unftratified, or
when the ftratification could be ob-
ferved was very thick and horizontal;
charadters that ftrongly indicated a dif-
ferent formation, and one that could be

4
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ftone ; over thefe beds there lie, in con-
formable difpofition *, many ftrata of
reddifh brown coloured flate clay, fimi-
larly coloured clay ironftone, limeftone,
and fandftone. This great mafs of ftrata

and beds fupports a bed of greenftone

about eighty feet thick, which forms
what is called Salifbury craigs, Over
it there is difpofed a ﬁumber of thin
beds of greenifh coloured {late clay,
reddifh coloured clay ironftone, which
fometimes approaches to jafper, and thick
beds of reddifh brown coloured fandftone,
Tothefe fucceed beds of porphyritic green~

ftone, which in fome places pafles into

green porphyry 1. Over thefe much in-
clined ftrata and beds, that all evidently
belong to the coa/ ﬂrmgg‘iar:, there lie in

* Williams, in his Mineral Kipgdom, informs us
that whinftone beds occur in the coal mines of Borro-

ftonne’s and Gilmerton. Probably greenflone ?

+ This green porpbyry is in fome {pecimens not
greatly inferior to certain varieties of the antique green
porphyry.
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{ferving of notice. Some of the beds are
almoft entirely compofed of compa& fel-
{par, and then the greenftone has a fmoke
or afh grey colour; in other beds we
can obferve the gradation from greyifh
white to greenifh black, by the increafe
of the quantity of hornblende,

1. Seftivn on the Collington road. Half
way between Edinburgh and. the village
of Collington, on the eftate of Dr. Monro,
15 a quarry in which there is a bed of
greenftone about four feet thick, accom-
panied by flate clay, foft greyith white
{andftone, &ec. |

4. At Bell’s mills in the neighbourhood
of Edinburgh, there is a bed of green-
{tone about eight feet thick which refts
on {late clay, and is covered by flate clay,
greyifh white fandftone, containing vege-
table impreflions, all belonging to the coal

formation *,

* On digging a foundation for the houfes in Lo-
thian-firect, a pretty thick bed of greenftone wai

L
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more than one bed of coal, and the ex-
pence of mining 1s very great, owing to
the exceflive hardnefs of the fuperincum-
bent rocks. But if we entertain a fufpi-
cion that the independent coal formation
is interpofed between the tranfition and
floetz-trap rocks, we fhould continue our
refearches into the neighbouring diftricts,
where, 1f we difcover the independent coal
formation, and can trace it {o as to de-
monftrate that it lies under the floetz-
trap rocks of the diftri® we have exa-
mined, we fhould then make borings, or
{ink fhafts, with the view of reaching the
coal formation. This is illuftrated by
plate 1. |

Cafe 2. In diftriéts where the inde«
pendent coal formation exifts, and whete
the outgoing of the coal i1s not to be ob-
{erved, the borings and finkings muft be
conducted in the wufual manner. Vid:
William’s Mineral Kingdom.  Kirwan's
Geological Effays. Dr. Walker's Letter te
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coal, as this fandftone formation never

contains any beds worthy of notice.

Cafe 6. Suppofe a fhaft is funk in the
reddifh coloured fandftone mentioned in
Cafe 3, and that then a gallery i1s driven
in a -horizontal direction acrofs thefe
{trata, with the view of difcovering coal,
and that beds of coal are difcovered, we
muft not believe that thefe beds lie in

the reddifth coloured {andftone, and that

- therefore we are warranted to make trials

for it in other quarters of this red fand-
{tone difirict, becaufe we fhall, on an at-
tentive examination, find that we have
palled into the coal formation. Errors
of this kind have given rife to the opi- |
nion that coal is found in the old red
fandftone, and has been the caufe of
many expenfive trials having been made.
This cafe is explained by Plate 2.

Cafe 7. Suppofe we have difcovered
beds of {laty glance-coal (coal blende) in
tranfition or grey wacke flate, we muft
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u.

It was Werner who difcovered the

tranfition of clay to wacke and bafalt.

The following extra@ from his memoir

on that fubjeé, which is too little known

in this country, 1s worthy of the particu-

lar attention of every geognoft :

(14

(44

4

113

(34

(14

111

(14

141

(13

114

14

“ L’Obfervation, toute-a-fait 1natten-
due, que jai faite P'eté dernier au
mont Schicbengberg, fur la rapport du
bafalt a la roche que fe trouve au-def-
fous, me parait devoir etre extemement
intereflante aux yeux de tous les geo-
gnoftes {fans prevention ; {ur-tout dans
ce moment ou la diflcuilion fur la na-
ture et fur Porigine du bafalte vient
de {e rallumer de nouveau. Deja de-
puis long-tems, en paffant aupres ce
mont, j’avais vu de loin un monceau de
terre blanche, qui etait prefque fur fa
fommité; j'avais, dans les tems, de-
mandé ce que c’etait, et I'on m’avait

I
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J’y arrivai! au premier coup d’ceil j’ap-
percus une couche epaiffe de fable guart-
zeux ; et, au-deflus, quelques couches
d’argile, enfin une cowche de wacke,
fur laquelle le bafalte repofait: avec
quel etonnement, je vis ces trois couches
s'ctendre prefgue horizontalement fous le
bafalte, et lui fervir ainfi de {upport ;
le fable devenir de plus en plus fin, et
enfin argileux fur le haut; de forte
qu’il paffaic formellement a IP’argile,
comme celle-ci paflait egalement dans
{a partie {fuperieur a la wacke, et enfin
cette dermier {ubftance an bafalte ; en
un mot qu’on avait ici le paflage le
plus parfait du fable le plus pur au
fable argileux, de celui-ci a largile
{ablonneufe ; de la, par une fuite gra-
dué de nuances, a l'argile grafle, a la
wacke, et enfin au bafalte.

“ A cet afped, il m’arriva ce qu’ arri-
vera certainement a tout naturalifte qui
verra ce phenomene ; les idees {e fucce-

derent avec rapidité, et il me fut impofli-
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monceau de fable retiré de la mine?
mais ce fable devint de plus en plus
groflier, et i1l degenerait enfin en un
gravier a gros grains. Le gneis, qui
conftitue la maffe de la montagne tout
autour, paraiffait a decouvert immedia-

tement au-deflous du monceau.

by

o k4

S
“ Je ne puis ici m’etendre plus au long
{fur cette obfervation {i remarquable :
jen donnerai inceflamment des de-
tails plus etendus. Que dira de cect
la grande partie de nos mineralogiftes,

fi eprife de la volcanicité du bafalte !

“ Quant a ce qui me concerne, je fuis
entierement convaincu; que fous les
bafaltes font des produits dela veie humide,
et qu'ils font d’une formation tres-recente.
Ru’ autrefois ils formaient tous une grande

affife d’une immenfe etendue, qui recouvrait
des fols, primtifs et des fols fecondaires ;

que ation du tems en a de nouveau de-

truit une grand partie, et qui toutes les

« fommités bafaltiques en font les refles.
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ERRATA.

Page Line ,
8 24 joriioo, - read 2200. :
3 8 Annandale, Nithfdale,
11 16 Tiver, TIVETFS.
47 8 after find, in it.
52 8 of the mote, the word ftrata fo be omitied.
57 1 for fparry iron ore, read [parry iron {tone.
2o brown iron ochre, ochry brown iron ftone.
14 add that from the year 1760 to 1798, this mine afforded
100 tons of regulus of antimony, valued at 841. a ton,
or 8400l
83 17 for village, read town of Annan.
87 18 fpot, fpots.
go Brown muir inn, Brown hill inn, i
143 {andftone, this fandltone.
153 Sir James Hall's obfervation not referring to ftripes, #
be cancelled.

17 17 jfor floetz read newelt floctz-trap.
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PLATE III.

Two shafis are represented passing through the coal
formation into the subjacent transition rocks which

never contain coal ; illustrative of Case 9.

PLATE 1IV.

Fig. 1. Section of the country from the Solway
frith to the frith of Forth, in which the mountainous
country is composed of transition rocks, and the lower
of rocks belonging to the coal formation.

Fig. 2. Represents the structure of the hill called
Burnswark ; and also instances what I term the over-
laying disposition of the stratification.

Fig. 3. Different parts of which a mountain is
composed ; A foot, B acclivity, C summit.
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