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2 B MILNE ON THE PARALLEL BOADS OF LOGHABER.
ir Daswav's theory inadmissible, and to point out the manner in which, as it
appears to

and Sir Taowas Dick Lavps, by convulsions of nature, but by the gradual ope-
raton of ordinary causs.

- er re 10 views repading
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lation. L. Beavats, in his paper on the ines of former g
«that an accurat should be applied in. the case of the
douliul lises i Scotland,” evidently referring to Glen Roy. Mr Honxes, the
president of the. Society, in is last yoars ;M
[ and it woul

o
4mumummm M. do Bravuoxt and Profossor

mmmmwwumﬁ.«-uw
Section of the Briish Asociation, at thei last meeting, agreed on an address to

‘horizontality. e

st no doubt that he el o tia offcial suvey i ade,wil b o
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T shevaie. Th e ik, e dsk a1 et Mk
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several point 2t

e fom Gl Turt v, for 8 dtene of sy 3} i o

had seen mzwmmmmumx-u-nu--—
for . fow days longer; they were there &

survey (s aided by an engineer), leave 5o doubt in my mind, a8 0
oo hicuialty o e ronda: T s ety -q..---,-
and y o et T

the "Glen Roy, I bad
1 constantly used; mm_muml-—_—unhlm

it oty
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observations,
Glen Roy; but he attributed ths diftrence to errors of observation, and his.
theory i
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i Iip
of Gien Gloy No. 1, i Sir Taowas Dick Lavoea's Memor i, (s o explaie)

Roy, 0 that the waters (vhatever they were) which stood at that height and
formed.the beach No. 1, must have fiowed out at the head of Glen Gluoy into
Gln ey I ke e, o cppermost shln Gl Ry o i s

mmﬂmmwnnu.:mmhww over tho head of the
7.
o1 B Tooess D L M. s orratheris

head of Glen Glaser, » glen which, though branching up from Glen Roy near the
mdmmm@hmwhhnmmmmhum

descibed, by any
mmam4mmm4'm'-mmmmupm.m sie

ol Sl o Bover bt e of Gl Ry il o th

‘wardof,or abore the mouth of Glen
.
alow mosey fat. A il beyond et and et el o sl
anold, be distinctly traced. down'a slope towards Loch Laggan.
over which a great
Sormer period. The breadth ofthe rocky bed is from 80 to 40 foet the knolls of
ook arofom 2 10§ et bigh, and amonget. them o rounded Blocksof stone,

@ mile towards Loch Laggan ; and I afterwards found tho place whero it'had ~
wu-—-_mh—.mum“nuc Itis

i -ﬂ-u‘.-v_n-.-a-\-uamu..
n-n-,nu.—-mmn
ia the that the stream
‘which fawed there had come from Gl Glaster. v o
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now, ‘ot only that the whole of the 4 shelves of
are coineident with water-sheds . but that a great body s
water Glaster, and of course Glearoy, which was

wn this ancient iver-course to shelf 4 in Loch Laggan, whih is at a lower
fevt by 313 o
Whl-h&unﬂuumwd,lmymﬂunmdn examined narovly the
betrween shelf 1 at the head of Glen Gluoy, and shelf 2 at the
ot o o e e s e et s s
also appeared
aro not s0 striking aa those Just doscribed. The. i i e
tho other is sbout a mile.  Where the Glen Gluoy shelf ends, rocky knals ise
above the moss, water-worn below tho level of the shelf, but rough sbave that
el. - Their smooth faces aro all towards Glen Gluoy. Near shelf 3, in Glen

stroam 5 . prosent a very small burn runs in this roeky chamnel, quite foca-

deserted iver-course i, however,
at the head of Loch Laggan. The Pass of Mukkul i a channel the bed and sides
which are entirely rock. It is, t its narrowest part, about 70 feet wide, the

~
i ot et f e ity i T /
by what has formerly boen  rocky iset, against which the waters of this large |
siver had cfed n sming from th pas. For el o mile towarls the cat

mmmmm“fmm-m are all towards the west, where Loch

st of t the river Pattaig flows in a roverso-direcion o tho head of Loch \/
Laggan. This stream was, when I visited it ast September, only sbout 18 inches
‘o st

‘anks on cach ide of it 7 oren SR
ﬁ‘i_-l‘db‘m*“.

the head of Glen Glastr,just a5

—-  those respectively at the head of Glen Gluoy and Glen Roy. The rea-.
o cbrions. w

© Racrodied with e sarmisslon o Lol i
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hich belonged
mmpmhmdm(Ghnlny.GhCamdelmﬁlmy ‘The Glen Glasterriver-
Aty 4 vaes f Gl O, Ol Gy 2nd G By, v
o Gl Glacy stea discharged aly e water of on ake.
ooy prrbereay bt et ey

rive-courses, and ot bo arms of the sea.
His proposition s, * that tho waters of tho ses,in the form of narrow arms.
or lachs, such s those now tho ‘coast, once entered.

‘marine oriin of the paralle -, appears o me.

(P.56.) 1 rgrot that Mr Daxwix should have expressed himeef in theso very
‘especially as bis survey. ; tor I ven-

ture o think, thet it can be satisfctorly that the parallel roads of

Lochaber wero formed by fresh water lakes.

1
s suggested
i glens, and descendod.

e,
ot by flowing into Glen Rey. The waers which formed No. 2 sheffn Glen Roy
fowed i like manaer fito the valley of the Spey. The waters which formed

No.
212 fet In vertical height, fnto Glen Spoan. Lastly, tho waters which formed
fovasd oabol LosbrLageen:

Mkl .
Now,

flowing out of an arm of the sea, to & lower Jevel.
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 considerable current on cach side of the strait

of the shelves with the water-sheds befaro described i
2 The sccond

formed by arms of the sca, 2 the land rose out of i, the sea should have formed

‘Spean, and Glen Treig.

Mr Dawwns
viz, the diftrenco wmu-—-numn:u-.umq¢-
He sy,
ot the ctu

they would have sloped mpwards towarda the head of Glen Gluay, by 20 feet in

and morcorer, though the beack-ines at the heads of the two gens might not be
‘exactly coincident in el ther, they ought, st all vent,ta be

which s not pretended. .
e 4

Glen Roy.
mwwmmmumup—un—u.-u
other glens.

are finly traceable on Tombhran: wad claowhere in order fo shew dhab tbe
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oo, To ol of Sclnd, s bl sl of the Bt ade s
SRR e o et

admitted that,
wmmummwmmmm-.mm I

They
nmmm.-mmmmwn:mmmm..-
terraces which ocour along our coast.

5. 1fthe Lochaber roads were formed. by the se, the well-known actions of
the tdes, 0 which Mr DAswix refers, would have precuded the formation of
themn along lines abwoltely horizontl.

M Daxve refers 0.8 case i South America, where, i 18 milks, the tidal

i Nearer

o i e the sea isesat its head
atite
m.m.nw_umm.m Yarmouth. In the Fith

i,k s b P e el
the rive, @ distanco of 11 miles.

On this grincpl, the beaches of Lochaber, if formed by arm of the sea,

ing, as these glens

do,towards the head. - But this is negatived by the fact.
6. On' more narmowly considring the effct o tidal acton, it wil readily

s caused by winds common to both. In the case of the ses, there is not only &

et LA S e



Now, principls of tidl act
we seck in vain fo any actual indeniation into the sides of the hills The shelves

these butiresses, 5o far from sloping at an angle litle ess steep than that of the
g of the mormiaio (i wid e e S
the harizontal.

7.1

inc at ploce where the Nl sides had. bon mast
Wuammammnmﬁﬂ-dwmnﬂ-h"ﬁ

of Bohuntine, o

T ol somu G

tioagh, beg e

o must havo been greatet, and that they shoukd bav boen

most distinety formed in the bigher and moro shlteed part of Glen Ray.
“Tho il a the mouth of Gl Roy scem rathr o indicae that thehighest
shelves had not been formed on them, —the very reverse of what might have been
they would

2 o ol prescrvaton of shelf 4
on Crag Db and Bahuniine.
5. Haring stated theo oections t th they of Mr Danway, T proced (o
wider
These objetions ol enirely ino th dificuty o explaning the disp-
hich
But it mld

m«m
rers existol. Nu.lmmnmm-umm‘—hﬂ‘lvn-
sidrtions oo reerd o

—— 3
Shelf 2 i distnctly marked o both sides of Glen Roy, down t0.a certain
poln,

oand
period, the wler flowed from the cast end of Glen Ry into th valley o the

refered to,t preven the xtensin of theshelf westward.
heir 2.

i Jeaapeniierost ety




1 508 MILNE O THR PARALLEL ROADS OF LOGHABER.

i o el el
iyt

explain t R ok Scmiain o oS o

i Ry il e e valy 0t o i 5, o

e et e e 1

part of the

vlllq,mduhuwuduihplmMME stops in that glen. - This

Sach i the supposed state o things, whils the waters stood at shelf 2 in
Glen Ray; at which period, it will bo remembered, they were discharged to the
castard.

Forme vrites bavo sssumed,that when tho waters sunk fom shlf 2 the
ot of sinking must e bon 2t thsedstanc of shelf 3 blow bt
a act, cansed other violent

mm-mmnm|mmmuymnnmwun But,
this i o mistake. - MacCouzocs takes notic of & shelf fintly marked on To-
blran'hil, between shelf 2 and shelf 3, though he expresses afterws

i it In fact,

and they aroalso diseermibl, st o samo level on Bea Erin, and also
are disincly near Achavaddy, on the south side of Glen Roy ; the one being
about 14 foet below shelf 2, and th other about 38 fct Iower down* These t¥0

ahelves clarly indicate, that the water which illed the vally, did

ey
down:14:foct and was stationary at this lvel for some time; that it then sunk
down other 56 foet; and continued at this level for some time  and that it again
sunk other 32 foe, at which level. it remained. for a much longer period, il it
formid shaf 3.

S A i e o o ¢ el (o pioms

= It
was loss rapidly worn down, when they stood at shelves 2 and 8, than at either

s

i worn down
an bliterate; euch s dotritl matter ! 4 s, at all events, obvious, that when

o ot o tho armetiie st o
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the water sunk 14 feet,

it hencelorward would. g0 on at the et end, pobably near the routh o Glen
Glaster At every othr place,the ocky mountain sdes rise o high, a 40 pre-
clude the possibility of verflow or atriton.

Koopi inciple in view, let us supposc that the deiital matier
wmnmmpmunamwm.n.,,.n-.:._,u...-
ofthe mouth o Gl Glaster, How sy it i to suppos tha this deritus was
scoopod avay, and ot their
Aorwing o thecas jaw of Glen Glaser, and on towands th head of that glen,
from which they would desoend to Glen Spean?  For this purpoe, it i not e
cessary tosuppose, tha there was any lowerin of the supposed barrier i
even by asnglefot. Al tha i reguired is the scooping o wearing away
detitus, 20 8 to allow of the xtension of the ke a lteto the wesbward
at the west end it ia fuir to infe that the wearing away of detritus ook place.
there; and when ono a flow of water was esablisbed. throngh detrital matier,
the proces of removal would go on raidly, s as to allow f epestedsnkings of
the lake, Gl it reachod the water shed at.the head of Glea Glaster, the ocky:
ature of which would fo a time stop any farther sinking, snd thus allow of the
formation of shelf 3.




12 MR MILNE OX THE PARALLEL, ROADS OF LOCHABER.
So far with regand 1o the frst degression to shelf 3, st which period Isup-

power
Mg e e o e gy iy o ot et
observations apply to the detrital matter in Glen Collarig, which

glen.

The following i the in which Mr Daxwi alleges that the two de-
esons it e . plw, aceding o th ket He st
there are two barrier, one i Glen Collrig, and the other in Glen oy “Let

the ofcts of am carthquale,ar other canse, the lake will now stand at the level of

a0 this tme raher mor thm 212 ot verinl st b ot ooy, Let al his
havetakenplao,butsill  brrie el il long and 500 fect in Beght s
e

Boy.
barrier in iy flld, the one n Gln
Tt is plain, from chi ton, that

‘which T have ventured o suggest. It is Dot in the least necessary to imagioe,

‘very place, producing resuts smilar to those required.
 the barrier

g e
’i a0 form. But s there to be 0o allowance made, for the remoral by the

e e i e
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river Roy of. detrtas from the valley? 1t i manifet, from many sppearaos
al s, hat the

the original bottom (whether of lake or estuary), formed when the waters stood

2wmum~mmmmd~mnulmﬂq-ﬂ-whm
Tos, i
that the

slhelf 4 in which case the blockage or barrer roquisitato form & ke at the level
of shlf 2, would have been only about 500 ect abovo tho bottom of the valley.
My bt Boweres, i tha e il n only of the lower pert o Gl By

i el e, which i e mmnfﬁn-'uwmbﬁv-(

forcon “Thi 4t I
m..a..mmmm.mmmu-umo_n_-_.;l
© rid itean |
b traced 0 within 0 or 7 miles of Fort Willam. - The width of the vlley where
his shelf on both sides coaes to b visble is about 4 miles.  Acros the mouth
of this vlley,  litls beyond  lne Joning tho extreme visible pintsof shelf 4,

w, detrital. rem: well-known il
mm-m.nm—mmmuhuuu.-um-um
o the west. foct b
Intions once exiting in the great glen.

T sk muu-—&--&.h—u‘

it should
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Scotland, the sea has stood ¢ least 1000-fot.higher on the land.

boulder-lay in
than ot prosent  OF course, it must have been afer the land roso out of the sea
0 some extent, that the Locaber shelves could have boen formed by lakes ; but

sent level, in which case the depth of deteial matter roquired to dam up the
valleys would be comparatively small.
1 Roy, Glen Collarg, and

Gl e were bioeked vp. There stll remains Glen Gludy, which, a8 before

of Glen Ray. ~Glen Gluoy being. uncommeotod with.the other valleys, roquires a
separaa blockngs, Thero would be 0o great diffculty i imagining the existence

préens "
g wocnneted with Glen Rey (thongh MacCuiioe vts s reven) i
loekago may have boon worn down at periods, and In 8 way, idependently of
G, oy and Glen Colaig.

obseration

S o i cm b . b iy 10 1 s shore i i Glon Gy
dilflrene quite within the mits of

| Vi o g h Gl Gonal vher e o0

the e,

o
| the grest Calodonian valey; and it would, herefo, b most. important, that

tho mppesition, : lled up with
dedrital matter, capable of being gradually worn down nd washed away. This
ey o s

rat extant by tho remains of such detrital ‘abore the. heights
‘matten at and.
roguined for . Thas,
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and wit place

enormous heaps of boulder-clay, gravel, aod sand. These detrital deposits st

have existed in Glen Collarig before the shelves were formed, becanse shelves 2

‘and  are seen disinetly indented upon these deposits; and T wes particularly

‘truck with the fact,that these deposits reach to 8 height of more than 100 feet

above shelf 2. Here is proof, that in len Collari, befoo the formation of the
uwlmnlladmd.mw-dwiumdmm consistency

0 have rotained

ek, ﬂvnnlp\-n‘,-whml‘“dq,-l
yards

. i cxemplified
uhlr\mumlllma!mm‘hhnrh
It i here proper fo explaia,that there ao i thess valley, s elsewhers
Seotland,
haracters, which dlsewhere:
sizatiid i

o boulders.
i s cormred by sty Dt i i e
cly, sloping ‘Bohina,

‘Ray; nverlair Bridge, near
(om the west side ofthe valley), from 60 10 80 feet abowe shelf

row ick. At this place, T observed

mmmnfwnum_nmmmnm
alfle the

et

108 e g oo e i e S S
it weter;or during that period.

soen, soveral of
‘which I mensured. and found fo exceed 180  These lifls are formed
2 : el

O Fsrd R T par e S R —_—
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composed of materals washod down from higher levels. The adjoning moun-

by some case or tber, brought and deposited ovr al his country, lling
ol u‘--_ﬂumwahmmm T o0
Pen-epiape s i i iy il
and gravel. about 4 miles

orth of Taverourna, et a beight of 100 fctsbove the se, there i an -
boulds e of the

sumpit. In the high ground vorth of Dalwhinaie, which I cstimated st 1200
ik aon the e, e are gt beap o gavl,fming s e i

mwmmp—mawmmuu—umu

valleys, o the height o a lesst the highest o the Glen Roy shelvs, thus aford-
ing ample blockago fo it lakes.
T may mention that thersare, in this part of the Highlands, severa lakes
the

staod formerly from 40 t 50 feet higher. To the south and weet of Loch Treig
bout 8 miles, rou{

theother cllod Benoftp, which appear, from the accounts reeived of than, to
be about 1200 0 1500 foct abore the s There are several also cn the Black
Mount s ot the e igh ek

ST —— -y,uu.n-mu-_-yhn
coufined by glaciers, o by the moraines of glaiers.
i o it vy o e il o Aasr d Bocs-
L, afforded undeniable proof of the existence of glacers. The former pub-
in which he says:

alone satisen all the cxigencies of the phenomenon ; and s this locaity is the
best known,

M
theory reta; and it is accompanied by a plan of the loclity.

e af i 3=t oo 8 b b

ST




MR MILNE ON THE PARALLEL ROADS/OF LOCHABEE. "
are incorrct.(2) That, assuming as trus the facs stated by him, they. sl
o 20 evdencetha gacers exise i the Lochaber

(1) Tore s e i et el on by B Ao i e, B
That
T e st i Bt Taa T
both idesof the valley at. o near tho Bidgo of Roy ; Zhind, That the bottom of
Glen Spean, i front of Loch Treg, s not anly polished it that polish charse-
teristic of glcies, but is, moroover, seatched tranaversely,—that s to 88, at
right angle t th dirction of the vally, by a cause which evidently proceeded
from Loch Trel.

To expl
s g deming o B Tore e g p o el o e
Spean. by ruing on Modldhu, which ia apposite, combined
o ke T Lo Tt s i el Bt sl A
that heght, ol explain all the fote”

oot o £ oo ofvich i e waavste, gy
me ot to have
ot oy, a . Aoaes e i
~ Spean, and of tho whola of Glen Ray.” 1t i ony the lowest of the hresshelves,
‘which occursin Glen Spean and in the ower part. of Glen Roy. - Tho two upper-

helvcs sop short of tho mouth of Glen Roy, by about 2 mile; o thatyif
the Lake in Glen Roy was dammed back by a terminal moraine, that moraine

0 ool itnce and i o th vlley woud Barorendred

In the second plac, tho shelves do nof, as M. AGAsSS says,  terminate at

2o coma i b il . e ] e

o, Itis scarcely
necassary b i

‘any Ben Nevis valley, and considering ita required height and lengeh, s incon-
ceivable. 6

Glen Spean, which are said t0. indicte the mavemeat of some body from Loch
‘Treig, [ could see o such seratches, though I twice surveyed the ground, and
samovly npitd e o el i
the suppositon that any glacier flowod outof
cluded by the fct, that & shelf, prtctly

PR SR PR |
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Loch Trelg. and conti Sach a sbelf
and would

ing out of Loch Treig.
2) Bat assuming all these factn 0 be 10 M. Acasez sates them, do they.

rainee? Seratehes on polished rocks, may be made by various causes; and if &
. Mosidhn, surely it

- 5
-mmi—uy.m-.paumamu—n'-nmu
wxwmunnﬂqwnmumm

0 undulating
unliksly to et s el P Yo’ I BrATN B
Amwdmmuwmmu«. But bes agin here

mim‘b«. n'....n—,mg--n—um.-:n.u

w.-ummn.m.nn-y ‘and.across the very uneven country

qu-ua.urunmy , whih. by no possbilty, could b secountad

..-ﬁn..—_i- valleys of Lochaber, which must
-—n-pa—iwn-hu_ml-ﬁ-.m Water, ac-

and ot e. A the Moessie Falls, the ally s compreesd io 8 parrow gorge,

‘the valley.

osnee E

facng. Fas .

hoveiich
ot ey e g v The 0 ey el b G
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the west, i evident from the nature ofthem; several of & pink colourad felepar.
havingbeen

wmmm-h.mmqmmm,mum
ingly. place,

berved a sries
these knolls which were smoothed and worn down were wniformly to the wet,
whilst their rough faces were all to the cast, thus—

e o s npectionof o ol ey B et i o

st of them, that nothing except some fud, charged, it may have bocn,
i a ol e possibly reached and acted on them.

‘This nst point was still more palpable, n several places, where there were.
narrow smooth-sided troughs, more or less toop, on the sdes of hills. These

by on of water:, i

‘and rubbed them, was entirely preciuded by their narrowness, ituation, directon.
oo et

M. Ao e per b et s kT el
e cepaint - s e o h s A
e he s ot ol of h T i o Gl Sy 0
seemed to me (he adds) as if T were looking  the numerous morsines of the
“Tines, blocks.

.1

nm.a.uaunn.y mmmn-m-mmpn
Butthis

PRSP SRR e e
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Loch L

‘mous. general
a Thia sccumu-
blocks on the cast s, are not much furrowed cven by mountain torrents, and
p—.;-mmmmam-mmwmm O lonking round for
ﬁwﬂhnmwmn‘mmmundyn{mymnlnwb}nmmhmvm

d not. help noticog the opposite or

only alteruative seems to be the agency of water.

1 proceed naw to shew that the ako theary of the Lochaber shelves, and the
pricples o which  have ndeavoured 0 accout fr o fmaton f ke, und
inage of the

wwm_mmmAmm. roceivo support from collateral
considerations.
Lochabe, the formation of

0100 other cause than

Y ha s bk In. ling it of e gty whe { hnd
e Daiw advertiog (o traces of shelves at Kilfinain, and in the valley o the
Spey,in support of his theory.

But if Mr

upmmmmm
b-\h mxnww—m.—.’hmm
‘beach lines, all horizontal, FT-M ‘height above the ses,
e gl Tkle o

Ay L T R OGO A
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Lo Tul, ot s inJenth and 1 rndis A sl nter o
T g was o o8

e Ty ;.
i :

yearsago, 1 discoverd al round this ake ndication of threelevelsat | 1%"% g
which s waters B oo, helowee e aout 60} fch G scond 377 ok ‘;’,‘,_

ot hd sod o et to i e el i
the third shelf was formed ; afer which it sunk 183} foot,—viz, to
mm vl ofthe lake.

m«m.m,b..d,m mmwmn,.-mx-munn 5

m mmzmm.wm-mwwumm(,\

.n.lm.m.ammnn.ummﬂhm
aiffculty here, 2 in other similar cass,is to discover, what could have
dlmuudupﬁhlhktm much above its present level. The blockage, whatever

ows, Tho ooy, om i e of Lo Tl mcighe
foet above s present level. o oo el
tanco

. My notion i

-uny.ndw-mnymmwmmdmhhi
exist still, at and near Hmmw”l-ﬂd-ﬂ,
i ey

o
@) Inth vl o

aithough the valleyl now:

mﬂﬂwﬂuw—. At Strathillan church, the lowest s

for at least m mile down th valey. ~The streamn has cut through this old
bottom,

armanged by the water. About 237 foet above
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S
omdun s s 70 o bov e
mmmmaMA“mm ‘ear Daimally, there.
in ot about 40 fs abore ch prosent Jve o the ake and wiich
indicates a subsidence of its waters o that depth.
4) Along the margin of Loch Lubnaig, in like mamer, there i a fiat or

0 the mountains forming one side of the valley; and the steep sides of which,
i

bottom.

"At Loch Lubuaig, the fls can be traced for & considerable way on both sides
of the valley, beyond: ﬁ-mwh-&-mkwd-d-[-idtmd,md-d.
almos anfa as Leny. At thi place, s well as af Callendr, thero exist indica-

which, before

castern margin may be soen near the Lodge of Gart-House. Ultimately the gra-
vl hespe which held in this Cllendar lake on the cast, had been cut through.
50 a8 to.allowof iis drainage; and, scoondingly, there are, on each side of the.
“Teith a this place,
After the Callendar lake was drained, the waters which flowed out of Loch
Lubasig

3 about 270 fee above the sea.

S A it Rty it

‘one about 82 st abore the.other, which are very clearly the beaches.

e o e - ke ety b
o .
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e ane sbout 7 e, the e O Sk, above e chaml o the e
streams of

Don and Ui, which flow throngh the centro of the valley. The an-
cint bt of h ke e e ot p by vl ot s of vty

that ymnﬂnﬂnﬂ,md.mdh‘ly.hd:.ﬂnhm-lw-
Inth eent s o of fhe pares iy e 5 gt o

by bis
con  esc betwcn the Ramansand the naivs f Siodand. They are detri-

lhemnmduwhmhdwlymzwmzﬁmn!w Three very dstinet mark-
inge f thin atue ar tscale eae Dodds il Hounlow, t Cartroe Ml
and at Ansfeld
by the sym; ot e 1 SR P ]
minute survey, be a0 it would follow,
am.mm,ummmugmmmnu_m
“Tho height of theso shelves is about 800 feet abovo the.

It s scarcely necessary imion, 1 othr v

could not have boen formed by the ses, but must have been produced. by lakes
‘which fled the valleys, and which sunk at diftren periods—in mostcases, dis-
appearing altogether.

I, then, the existence of lake-beaches be 5o common in the valleys of Seot-
1and, thero will bo the loss hesitation in aserbing the Lochaber shelves to the-

quent, is only what every geologist maust be prepared to-expect, who consders

i vy ke o, s o o, e S ey o e

sca, the ain fallng on its surface and that of the adjoining mountains. The
ey et s sl e 0 it S

e o Mmoot s M TSN e

e e .ﬂ



E SR MILNE ON THE PARALLEL EOADS OF LOCHABER.
e

e smgim et v
Tho pogres of thee important changes i ndicatod, i many parts of the

country,
o the stroams, and which evidently had been formod. when they flowed at &
higher lovel

Mmybemmmdd- alley:
cast side, e Claypotts farm-houso on it at tho west ide. It may even be

o the enstwand:

sent e of tho iver; and: s, therefore, quite distioetfrom:the higher terrace
above described. The ground s now cauivated and enclosed 2o 1 suppose that
the floods never riso to & lovel with it now.
thﬁ,mlﬁm,mmﬂnmmmhm
in many part of its course. About halfa mile sbave Bridge, one may
o o st i, from 01052 st ahov tho At Gl i

e
¢ Nocham 018 above the s

sncient hangh, wih it clffor baak about 80 feet above tho River Ericht:
mnmmmmn—uuuummmw
fet abovo

o tarrace; the one sbout 30 and tho other about 50 feet abovo.the river; but
haughs, Iake, it

Aifielt to determine.
0

of Biinburgh, it is printed by the dothor for privae circulation. )

R
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2 Lot tow 10 addu oo, hat the whol of Sclad, o tho degh
ofat Jeast 1200 fc,has ben

‘period. It will be found that this part of the subject, though opening out views.
of & very general nature, also throws light on the origin of the Lochaber shelves,
and sugeeta farher reasons for adapting the lake theory.

cean, may be classed under three heads: Fist, Thero are, on dry land, at various
‘animals

ovels.
nder cach of these heads, T shall clasify the proofs which 1 have now to
The following are various localities where sa-shlls occur above high-water

mark:—
Do Dy, 4 e it f e 1 i 6 S R

(1) On the
about 12 foct abovo high-water mark, and a mile o more from the point at
inthe e Pt e b o L 1 g opr

.
e R —— ey S
ko e e, M ks i e
laminated
\zymwmmmnmmawmu._‘
‘quarry,the strata of which aro covered. by & bd of finely Inminatad clay about
5 i T b e sbr vy S S
of Tellna, They aro about 12 fot above high-water
o e of el e et o B e e tngh
e flelds of that flat district beds of ll the shells. Most of these shells were

/ety e, wilh bt i e Ty a1 i of e et
ninuted clay, which. lls tho shlls; gnd foquently thero
coloured matier covering the: fside of the ahel, o s the

sive, and s nearly horizontal, that it afods o the
cutting of drans, a8 n-u-.u-.*
drain which ho was n the act of cutting.
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(4) At soveral places near where the River Avon enters the low carse land,

ing of Orirsa it Cardin. i, Littorina rudi, L. Nerioides, tec, mast, of

Thy o g i o . e o 31 0 s it

-ndvmmm.nnhihl-_l‘nthdzdmsm
in Reddock's farm,® Bell

14 faet above bigh-water in s Dyke, Airth House, Kerse
House, &e.

©) bed of broken
shell, consisting of Oures edulit, Trochus cinrariss, Macira sidruncato, Car-

h&uamummm-.mmw

height of from 2} to 3 feet abore high-water mark,
excaated for workisg, ovo.

tide. Theso borings indicate, therefore,
& chtnge o ol ot exent of o 10 ok loset._ Specinens of i per

mmvzwwmnmnih—ln-k-d Mosslburgh), in the
_kdl:h—::“.h—n--lmh alayer

7 t0 17 fost. abovo igh-watr. The shelle st Setmn conit prncially of
O, Lpili, Grdoem chinatem, Meira i, Miwvs. i,
st €20 P sperolri, covered.vis Slmeier a0

) In the district of Aberiady and Dileton there are some remarkable
marige.
In the fiat grounds the shells (chiely cockles) are o sbundant, that

they
eridently suggestod. the wame of the Coobie farm, the Gocke mill, and the
ke Bum. 1 s - csckien, Eampets,

‘ear Dirleton, which is about 125 feet above the sea,
-li*“h‘l.dll--ﬁ M*‘.-
i s Thy s g b of s, vhich b ety
‘undisturbed. - Specimens are in the Society’s Museum.
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(0 At Catscraig, sbout four miles south of Dunbar, the limestone is
sively warked adjoining the shore. u.mmw-n—a-—.
blocks, most of which are perforated. by Saricss rugess, aad. a8 befght of 14
mark.

Museum.

At Skateraw, on the north side of the bay. there are, adjining the shore,
horizontal beds of shale, over which, and to & beight of sbout 13 feet sbove high-
water mark, thre is a laye of bouldes and gravel. The Iimestone boulder are
o wme

S the
ke g o o mne ek t e of 188 v i
e, i i e oo, s havig e el dbrin 2
broms

10 On the norsh sde ofte Frit o Forth, 1 Bave, i ks masner, tmend
levated beds of at the following places :—

Aot mll vt o S T & 31 € s S S SR
above highwater

scl, whelks, cockles, besides the Tellna and Lisera before refrred fo. At

‘many places T found all the bivalves entire, aod frequently contaning i their

interor surfaces a yellow colouring matter. The bed i, where I [

Srom 4 0 7 fect sbove bigh water mark.
13

fine clay in which these marine shells prevail, is generally covere by & layer of
gravel, and, in some places, by large boulders many tons n welght. At oe

and had not merely sunk by their own weght.

house,situated near West-Field Cragie.
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SR Eis

and
a sratum of sndstone.

Ly 1 shall notice, ia halfa mile
to the east of St Colmo Lodge, betwoen Aberdour snd Dalgetty Church, where, at
hht of 3 ok bore igh-waee sk, [ od fn G et of & sdbne
ok a confused beap of cystes lempit,and whelks. The following secion

2
5
s
s

N Lo the i .

ayer
m..u....nf..a..q.q....‘m 10, portons o wich

 collection of
endion 2 grecomone ock,with pstas whll, sod lempis. The oysers
ars covred with barncles, and ar pirced with mal hoes, evidently the werk
ofa bore.
No 4  szatum of lght bluo clay.
‘Thre are many othe place, as ot Levn, Elie, Bockhaen, s0d Largo, where
1 have cxamined 18 et above

(l}-)‘ﬂ-\lb‘l‘udhnm-hu mdlemma
on the south and west cousts of Scotland, 0 shew that similar deposite are
universal

Near Auoan T found  bed of sea-mossela, o laminated clay, about 7 fet
A he b of Lch Moydar, 1 m normed by Mr Bowsaros,tho -

-ﬁ—h—u‘-‘nu-tm-.--w

mark. At th.
ook above he sn, which
T oboerve, in
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feet abovo the sen, an dmmmm-uf.mmdmhmmvmmlhn
e sasured by the tenant of the ground) reat abundance bave
mrdmthmmdl;dmoﬁmmdmu,mmm—mm—
the permanent submergence of the present dry land.
T allude to those in which the shells are found entire and unbroken, and embedded
in finely laminated clay. Wblemmnyhe&m‘hxoldnhinluhﬁh,
i s the gl delsoshlls elors el t, which
valves entire, could

up into thei present posit mmm«xmu, 20 exprieed member of i
Society) by storms. The perfct preservation of the shel, and.even t0 some ex-.
tent of the. mmm:,mmama.,nmmmnug-,
where they o now cluson

of the clay bods in whic theso ahlloccur,conitiog of i hersontal laines
being the sediment of unquestionably sl aud. decp aters, certanly ot of
ey e

th regard to the depoits of broken shells, and. which are generaly found

shells
of & se-botiom.The compositon of the bed, consisting of shells of various
Kinds, broken and iy disind, of gravl eidndy waler v, and of

.zp.mynmm...m».va,mam.M.um.ummv_m.n

its tides at that level. 1t s quite impossible o explain even this depositaf broken

* Onef b pac i alydors.Thm el (impesand el e g o -

7 et i, s
el o s,

o i o s
oo, x‘mmmu-a-pdmhhﬂ__-hhﬂ»—g

1300 b, | e bk, e, el
....—_as,.w_—.m‘-
._...-._«.-qu- o s 10
sy,

e i e e i

$
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abell, i
nd that the materals composing it were thrown up by storms. In the first
phmllhdmnﬂlmmmnmnlanimldllmldql- 20 contnuons

at which,in i e
l:‘n‘mnvﬂnm'm\eay
O thes grounds, i appeas to e that the deposits of marine sbels very
land.

‘Blair-Drummond, Alrtbrey, and Grangemouth, —the fist of these places 10 ar 12
miles distant from the sea, and at a height of from 20 to 25 feet sbove it

found notioed in the Transactions of the Wernerian Society.

dry and beneath the waters of the ocean.
m“mammmmm«-‘pﬁmg -

b thm et bt o 1 dp o
It must be abrious, that extensive beds of sand, such as those 50 familiar
tamh of o st voen Bisurgs 10 th s bave b el in

mmummm_muuwu

‘coarse gravel,
i
at 8 greater distance apd depth, the gravel would become finer, and at length

wuudwmuumﬁmhum “The debrisof
wasto

e i) e el Kl

sand and laminsted

i ! east and

R o T e



nlmn:v'mxrmu.nmn-nrm 2

west direction), and between Drummond Place aad Tty i conthand e
dicton) o Vgt an cast and west,or rather in & NW. and

|Lhube€nmughnhfmmﬂﬂhmheglndth=nmlwlv-m'-l-n
reached. 1t rests on the boulder-clay. At Jock's Lodge, Eagle & Henderson's

(2) At Bilstoe, near Lasswade, thereis another sand-bank, which rans in
an cast and west dirction for many hundred yards. - Dr Brunton, whose villa is
situated o the south slope of this grat bank informs me,that the wellfor supe
L

d that the mouth of the well is below the summit e
1y 40.x 50 ek Tho thicknns of i b theretor, 100
he heght of this bk aov the s, 1 have no ye. sertaned s camet oo
e than 500 oet.
are, near Lonnlead and Lasswade, many other rdge or oblong banks
of and,ruaiog in an et and west diretion
"

through whieh well havo boen sunk. The surface itk e
(&) In Berwickshire, about miles south of Cockburnspathythe North
Railvay cut,for ahout i, throngh  series of suadille which o mm,

formed rough

cliflof sand from 80 to 80 fect in depth, and bow much more sand thero i below
railway

P g oo of N s Mort, o e o il o s ettt

‘counties of Ross and.
In fac, the whole of
these counties are overspread with "unbroken beds of sand. ~Any one who has
ravelld from Inverness to Fochabers, must have been struck with the general
of sand, iaontal beds, aad someti =

e et e dopytan cewbes by e e The whole
county here ccms to have conisted almast ot ae
o 10 st e e ol shot s B o8 near
Fochabers, Forres, Elgin, and to the south of Nairn ;.

the snd.bil

‘esrly o the same height. P S

PR e e ke,
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s Ross,
of saad will be found. o less reat, and exhibiting mavy proofs that they have

‘those on the county of Nairn and Moray, parts of one great cont-
nuous dopoit. At th Ml of Ol th extensive fab o which the market is

b,
tion very. i i g S g vy gy <
‘it d remarkably e and minut, s tat, i th lower prt of o distict

the wind and docs much mischief.
hhpwhhlllhnmnndmﬂlnfcdhm,'m wmmnidwimm‘b,v

e e el ey ar nar th so-shore, b-u.mmmm

Lam inclined
wmmmmmmuumwa.p.\m.nawmmy

mmammudxm v Findhor, which now enters
o e i e
 fomorpriod oo the s i placo oud ay to e st I b he .

Mmmmm-)‘n
m-mmammwmwmmm

mch st there are places

testure of this sendy doposit, 1 may mention that a ravine was pointed out to
which, 1

toment. What was e when [
Tearned,tha it originate n a0 open ditch 4 ot deep, formed to cary off the
surace waer, and made uly 11 years befoe.
h
judging rom some rude messurements ith the symposomete, appears
100 or 120 oo above the sn. Abore that level, though theros abun-

T B N S —
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of gravel, s :
posed in stratifed bods. -
0n the Highland road, and at the summit-level between the Spey and the
Garzy, there are great accumulations about
1600 ect above thelevel of the sea. - These are evidently notof loea oigin, bt
form partof a great deposit, which ocurs in al parts of the country.
1 observe that Mr Caaio, n a letter to Dr Bucksxp, quoted i the Procesds
,p. 415),
Glasgow, at & heght of 350 fet above the sea, and near Galston, in Ayrshie, at
 height of 500 feet above the sea ; at both of which places they rest on the
of sand-beds.

thind class of
siating of indentations on the land, and the formation of flats and ferraces mear
the const.

Bave to the eye all tho appearance of
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c-nn-q-m"u,mmolmnoumsu.y..ma
the transtion conglomerste which forms great hills o the north aod west

‘Doune,so that it must have been brought at least 20 miles. pimiemiery
Iong, 5} fect wide, and 6} et high, and weighing, therefore, nearly 30tons. Its
Yo it poiis NW. by . by cumpa, e, if it of s e
of movement, strengthens the conclusion that it came from the locality above

refered to-
kb rnly b com e e ot i

it iuie- sty e e 1
‘vocal as those st Alrth and Dunaore, especially 88 the rock consistsof hard trap,

Tabilty th e s hrongh which i trspdyke had run have ber
waslod away by the sea, whe it stood at the height of these clif, the base of
whic i aliout 170 fee abore the

ammmmmmmwmwmmm

n—ummammmm.mmmmmmm_
v pace longthe oo i i of il st dela ormed 1y
v whic Soved it e when - s et may b tdid it

advantage.

ther s ner Moniagu Cotiags, 6 il 0 the st n-u(ym
‘which are close 1o the line of clft, would easily supply the materils which

formed thess deltas.

their bas) st Gargumnock, and.
mu—guu—-{mmmu pmwuns-

the presat
:A.—.-n_m-,na.a-uun-umn-n.m

aboe high-water
(&) 86l o Do, o g of i e e of e 36 ok
that 97 foc, abore bighewater mark. - Both of these cif may

at Tnchture,
‘Forth, ther i, on the Fife shore,a line of rocky clifts,
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Easter Weymss, and on to Buckhaven, oh thia part there are mumerous caves,
i have evidetly boe hallowed ot by e pie .
ing and scoopi i

lffean bo traced. he consttotherivr Leven, and for s
Ay up itscourse i by lds an t th et ofthe town f Leves s
s seen strtching to Largo, aud ey it 0 the mouth of the Conkle Bape 1

b st poiat two cliff are obervable, the pae ;s the

P » ml&wmum-u‘md'muquImCAmﬂ.hmﬁ

uhnm‘mnotha.bmﬂumetnbmeﬂze-u\mdlmﬂ.dihk Eomites:
Fastward. o the Fife const, T havo o examinag. Between the long

Vine Gf clifts just desribed, and. there

sand mixed

shell,

lstant from the present shore, and the base of ppe

high water, The t 0ld and present
const lines. ' This old seno resents a front to the sea of about 80 fet 1
height, generally not quite vertical, but at its base i

deep caves. The aro. conglomerate, and a
friablo trap, nembvﬂbdvmhchnn{hm-dhp—-n-—
shore, e with b of se-sand and rave, eidentlydepoieg

i gravel, 4
bymehmuﬁm-mmmm-mhwﬂnmm
descrbed,

Rhmmby&punvm'mdﬁazﬁmhmihdbmh
bert, of
inland, e i them, evidentlyformed by the log.
continued ation of tho sea when at o ighe lore,

In almost all the cases now enumernted, fheve is terace mre or les ex.
-.\v..-mm.-pus-ma-u..au.a—un.
gravel. g

* Oolgial Sy T, vt g 17

Racrodiad vtk e s S A T R e
&
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(E.)mmmﬂuﬂdmmmwdm&mufm

e sea, even at distances fur other, that, there i strong
Feasan for beliving, tht they bad Mptllvely ‘formed continuous beach-ines all

the sland.
e o oo denpton of the tarmoes el 1 hey ok uly o

of
I.im-m[ﬂduypnndlmﬂhﬂlw of the indentation of the
Iand, and el sand, o mad, on dif of the
const pear the ancient

mmmn\mme,mw at present ;
mnn.dqw part of this mmmkwhm.nnwnptvﬂlb‘

.-,d.u—mumm.-.nmmmmmm to occupy them, wntl
e tns whieh blocked. upthe waers, was worn dove and. remaved by the
Acarging currents.

8
tritus cam from which was risecssary for devm"m-u
Lochabe ar of cbher i “This question is of importanes, in

g th entio county: 11 oo e, whih pculr

A AP D 2 TP g MBS




MR MILXE ON THE PARALLEL ROADS OF LocABER.
of the sea, were still

the tides and currnts of the ocean?

clay, which o allowed to be nealy the oldet of these supefa deposis. 1 ds
ot ageee with some geclgists, who describe it s tho very oldest; for aé Cock.
burn

6 foe thick,
belo Brick Works,Lam ok by those well acqulated with the boringe,tht b
‘which is

below it a bod of gravel.

were under
Fother it found. that many of the bods of clay thronghout the country,

hich aro worked for bricks and tiles, and are finely laminated,oveli,just s

Portobel

of the lamis from ; and, ac-

cordingly, thero is froquently found a layer or sccummulation of boulders and

lange tones betwoen

the boul

the Owo beds of clay. This circumstance shews, that when

e

The abovo inference, 4 to the prevalence of sea over the prescat continent
of Scotland, when tho 2
SrengUieiod by @ consideration of the ol lnes of clf and terraces, before
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(21 Bowerer, s eter o hat arger question, s i due welghlo B2
O e which throw light an the mode of trsnspart, we camat casly come
o any ther conlain, than ha th bouer-ly s desited vl b0 P

and thercfore, 1 will ntice some placcs where
observed fr the first time.

sboul
they have been, o far
Ihave.

ey Qi ceus an th hillsides, 0 beght f a leet 1200 fot abore he
o o theridge between Glen Boy and the vlley of the Spey, which is shout
300 fee ahove the s, there i an accumlaion of boulders bt they are not
foclay. The cay has prbably, from the cxposed natur o the s
oo washed away from them. | mentin tis point a the highest vhero ¢
1 are spots in Jood, not

b
viited by me, o & sill Bigher lvel.
Theoeis ono circumstance which, n the Lochaber and neighbouring valeys,

of gueiss, micaslate, and. ‘rounded and smoothed, of which one.
s aken from och Treig,has boen given i th fs pt f this menoir

s “The e i, ~
Tounded portionsof rock invarably ot one way,—via. the west; nd the oher

a rough and rugged outline.
Another placo where I waa much strack with the appearances of wearing
down snd even polishing of the grani Tocks— coarse grey vasiety—is Leek
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s0en only on the west side of the Bill; the other sides and.
- facing the cast, are rough, rugged, and vertical

lmyhm-winp_‘u,.‘ﬂllhf-hdl.—‘h "
o Gien Ry, forwhicis gt and smal idth ity adapie 3
Roy Hil et bave

prescatod 1 complte bsrucion  th progres o the ey cumt Bt the

angles to the
worn and smoothed surface faces the west, and
furtows or scatches, the direction of which, by compass,
varies from west to WSW. by compass.
‘The positon of this smoothed and stristed rock. and the directon of the
i, are quite inconsistent with the movermeat of

of junction between the two glens, so that & glacer

scarcely havo touched the rock, but would

weight on i
“The fact

Fintee,
face of the rock s and that
the tri® run in a direction from W. to WSW., very strongly indicate that the
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In every one of the Lochaber Lochabervalles whieh T viita, her a7 apperssios
of weeiag aown 0d. umoothng 68 the ocks wich bere an open Sy O
their west
M‘mwlgknmmmmypimvwmmmm
logist. Thus, st
mmmmmm.nummm«mnumm on the east s,
e o capanae f ock rounded and mmoothd, fcing th .o WV
by compass. Amepmmwm.m “are about 800 feet abore the
e emaadroche, the low rocky il which abound. there, besides beng
mmdmnddmmemhwunldmvelnntmulud«s

e river Alnes, e i enennc o the Cromarty 1 th, presents a clif about
entirl primitive

mwumdmmwlmmwmnwmm

dﬂl.lﬂ—-ﬂymmnf-vo_uphmm
" ave meationed, that the average directio of the corsent sppears i the
w-mm..nn-.w 45, by compes. It i ot n tho lesst nconis
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senta  vertical wall,swepclean, to the helght of about 60 iet. On
e, thereis o mass of detital matter, nclnding large blocs o the
indicatig, that a powerful current had passed

‘A—is a bed of sand over the boukder-<lay, about 2 feet thick,
B rop, and
the dip of the

strata.
C—sandstono strata dipping to the west.
urtuce o this sandstone

Jrould nticethe trp-hill on which Fenton Towee standa. 1t sas s maupe ot
ool fue, which ot the west. Many of them anooth s st

g WNW. by compass. - Thia bil i about 260 fect above the sea.
I the chanae of tho Tower Birn, pear D

diffs of tho.
alate,
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from the westward. s, at Bogend, near Dunse, and about 500 et above the
sea; thestratifed rocks eonsist of blue marls, whilt the surface of the country

s covered the rocks at
il Wl e it 0 e e
rockmin 4 ‘The sol in which these boulders are embedded, is

i e st e oy b ditrd o o o e etoon
rocks which abound near Hume Castle and Oreenknowe. ~ At Billic Mainaand

uchincrav,
large blocks of granite Iying on the fields,some of them now used as
—derived, fn all probability, from the rocks a¢ Cockburn Law, stuate about 12
mils to the WNW.

On the south bask of the Tiwood, opposite to Paxton House, sbout 100 fect
above the rive, ther i a groenstane boulder woighing about 3 tons, which most
probably has come from Hume Castle, distant about 13 miles, in 3 WNY. direc-

‘Near Tilleoultry, in Clackmannanshire, thers is, Iying on & bed of boul-

y,
from the westward, » istanco cortanly of 3 miles, and probably a great deal
‘more.

‘There ia nothing so stiking in geology, as the uniformity of direction in

‘which the boulders and.coreltive detritus. appear to bave traveled ovr a large

part ofthe carth's surace. - In Scotland, the evidence of this fact appears to be

ery deisive; and there s reason to believe, that even aftr the westery rush of

waters which the hoavier:materials subsidod, there il continued
ey

0 move gravel and sand.
Itis impossible o-explain in any otber manner the arrangement of the su-
‘perficial deposits in tho counties eas of the groat glen of Seotland.  Near Tnver-
il, abundance of d but lttle
e = s of Nt aad Rods the sssd bs-

i Fortrose, Nirn,
‘a0d Forre) oscupied almostentirely by sand, then flats of mud and fine clay (a8
‘near Findhorn

o indicate, been deposited,

continned the

of sand and mud.

1 . and their
Tought to toiosan bjcton whic i vry commenly faken

i e

—
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or even scratebes on rocks; because, the

rock, the ca
rutting, would furn over, unless it were some hesvy body, such
28 8 glacier. In all questions of thie erh many
which appears i
‘ear Dunglass, thero was ately
of a high embankment, by water
down with it la it

which Produced on the s0d rocks, and an.
Large blocks of stone lying in the channel o the ban. 1 have procursd one of
the hardest of these blocks, o

hil, who examined.the localicy shasly states, = that the streets and
furrows, Masss o stane, and evenof cast irom, mers
mixed up with clay and gravel, without + whilst within the

thing was
burgh, mentions, in referenceto this inundation, tht s ~ s
rock 10 tons weight, was borne along. by the torren t0 & distance of 30 or 40

for by a great occanic movement.
@)1n,

it some perlexity. 1 alude o the oocurence of arge s
d

g of ill s and’the scraiching of rocke, may be sooenics

case, the

—
o .
o b1 Do P et et
denibd, mﬂ*t-;:nq-ridim:" ;
< S

PR e
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a0d very striking exampls.

xm.a,xmmw.w-m offr  conident opinion as to thei origin and
of transport.

Ny prsct mpresin i the e ‘boulders Lave been de-

wmm.nm—mm oy ofth e by o
Tho fotation of [

o blocks by e e boen {aken ot

tho Salway and Moray Friths, even in. our existing climate, by Slrh-nmu.
and Sir Taowas Dick Lavome.

o

character.
" Thero aro several of theso gravelly rdges i the neighbourhood of Fal-

T llrn sy shout s o vt ‘They aro o fow hundred yards

bigh,
o eson o the ast sid of Pk, thongh her s e

reason fo believing that it onee continued as fur west as Tap Fl neas the cgoal,

. Culomdas Pack, by he south of Larson, romin he tarmpikeroad
there, passing

“Polmant on the north, crosing the Avon Water on towards Lin-
for

west ide. there, ne of
pone i 16 o long and & et thick. The beds aro nearly harsontal. In the
e

|unH.Iadh-Hn- n-q..nmu-hmu.\ ‘Tho gravel s not
‘30coarse as in the quarry proviously mentioned. The interior consists almost

Thero is an arrangement, characteriing tho beds composing these

ey
“\ﬁl&hm@-lﬂbm ‘Though the interior is composed of harl-

W“ﬂhmhi—dﬁ-um

R o

_uuw-muutuo- ‘The Bdinburgh and Glasgow
formed for some distance on. the tap of it. There is an extensive

A IDIIP SO0, WI e e o



i iway.
AMndp(dHthwlﬂ.Lh-ﬁ‘ﬂ-dﬁ—
running fear it the est. 1t i sid o consist of clay,

m,munkmm-.-lh-n-h—-qm
fot above the

The upper
or terrace prevailing at Polmont
b mmpx..-b..-mh-u..-pu-a—n—'--'n
Thero Oue of them
a quarter

‘nearly paralel with the gunea directon o thoexisting vllyf thelake. Aties
ot i o h arpi oty t e s e s o o e
idges occur. e sides

ridges. places.
vertical. Atn-mndnhulyhnlnnlzhnu.

Forther south, the largest ridge oocurs. It runs through the
mmmmm«mm

iy e -..a.n-.m-—.-_-,--—u.l-n
takes,nea s south o,
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the form o it, A B isthe River Teith, flwing tothe eastward.  Tho parts marked.
3,23 are Hdgeo of gravel, now scparae, but probably at oo time connectod.

from 30 to 50 fet.
. Another locality where theso ridges oocur is Baldovan, near Dundec
There are threé o them there, all running paralel to the course of the River

“peibles of greywacke and.porphyry, apparently derived from hills o the
..,nx.m—uw m..mu.mmn-.mu»_-mm
rds i length,
o ot e o he tmpk o bebren Hndingion ad Linan
"At Artharet, near Longtown, thee i a remarable ridge composed of sand
el which runs fo severs hundd yards, aod ot 8 heght o from 60 to
1 found mum-

south part of
Ajrbire, and. m.m-d&m cunw..mum_—wm,
The'tp of th ridge i from 180 0 160 fet above the

“The ridges now They s n i gl

now described
mﬁmmmdhommhmmmﬂmu!ﬁu

il e g o n Scolnd, (), st when e are
severs in one loaliy they are marc or less paralel o cach other, and agre in
B, ffm, sndcompositn (3, tht they aro parallel to the general lne of
e ;o ke, o vlley, iy which thy ocur.

y
straified bods of sand and clay which they contain.

d which

‘ate opuloty called “Tué Standid” - Theroare 1 hink, © o 7 of thse ridges.

“They are close to the sea-shore, forming high ramparts with bdlamh-.
B e

Losiemouth they are of sand and small gravel; _'mq-yﬁ
‘they reach almost to the mouth of that river, distant n-mzﬁ,v-ln
onsist o
s et
the.
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v the current o a ive on e oneside, an e wae of & tarmy e

tho other. T observol at Stonehaven, at the mouth of the Eek near

and at the Dunglass Bur, llusrations of the formation of such beaches. A the
siver, i

& lower lovel would be formed, and thus a succesion of them, simfla to e st
Lossiemouth, would bo the result
At the mouth of Dugass Burn I oberved o such beaches—th higheet
one formed eriver and and

with,of i

of the two.

It s exceoingly probable that the ridges at Falkirk, aud on Loch Lomond,
ey o bee fomed in his way when th se taad af thei loel. They e
o apors or s, paalel with what muet hen have boen he lino o he anient

coast; and at or near the places Whero they ocour,ivers lowed o the ses.
Whils i Twish. s i

 which
‘mounds of sand 3 bt
bottam of the sea, not ar from the then existng ahiore. This Tast view I adve.
e in 0 paper publshd.in the Trasctions of this Socety n owyears ap.
i refrence o 8 remarkableridge of gravel Feains, for 4 o miles parsiel
s

ith

Eesd bl z

1t is well known that
of tho sea by the
most ctuarie

‘roduced X
hnlar baak paalel with th exining shoro exite n the Sobway, being knowa
0 marivers under the name of the Silla =

eraval ridiges las alluded o wero



® nwzﬂlnluuunmmwmm

‘Baldovan, Loch Lomond,

Keimond (near ndumhy.mm (s Kl Kem (s Gresav), s
these curious formations occur.

‘Thero are some other combinations among the gravels and sands, which,
b & e arpmln o s gt b o m.num,u,m.

positd, e s Wl 3y
um-wplﬂln{mvm(-nd ravel

mpkum..mw.n“mmmmmmum foma
e

Surfisce Soil. a(u&a

The bodof sand and clay reprosentad in this wood-cut s over s stratum of
wnmuummmm@s«a
e shtow Ballvay,the oing ringeen vasahceed by e

tnqmﬁ»mhﬂm have been
i

. i sson cone o bl ofporpy. st e,
e . Ti o s oy b gl e B B,

00 ot igher e st gt

vo SR LS R e e



+ v tound ot

i ofso-shell i bods o o ek abore hgh-water mark and I  papet el
ten by me on the M. Lothian Coalefleldy

sl nd terrace running sl th sruth ide o o Frih f Fort e g

an inquicy, and, therefore, 1 am unwiling that very much reliance should be.
Placed on them. | may ate, howerer, that my.oberration, when:popey
clasiid, indie old clifts or terraces, "
eight of 750 fost above tho present level of the sea. s =

s sarcly ncessay o oberve,that thes terraces and it an dhey now
exist, vary much in continaity and disinctoess. - In the it place hose which
aro lowest and most recent, ar, of course, the best preserved In the. sesd
Pacs, it would depend o the st of tides on theexposed or helerd postomat
the "

22 to form o ciff, or acted on s that & shallow st would be produced. . To
the dhin plce, I might happen, that after a liffor  terrace had been formed,
ither of them might b undermined and obliteated by the subsequent acton of
the sea.
For theso reason
inctly

liftoceu nly n clatedpatchen and almost theooly moun ofdeniyings
are by the height aboro high.water mark, and the existence near then of ot
well-nown beachvline, forming links of the

all the s,
when by them,
can doubt,
far higher levels. Bt it has been that these cliffs and terraces prove
more clovation o the land, s took place, which
torded tmo o ea nto the land, s aeo to sread out the aieise 0 drived
nto s, At appears most legit-
pi oy serty
form &l o sea-cif, and that, levation wet o, the e of
the tiden and currvnta might bo
rised sl higher,

& Rpso s
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samo leyel, aro much
‘marked than tho otbes it woukd be dificult to deny tha he land, wheo these

u-ﬂ:mlln.uidﬂlndmﬂw"hnmhvﬂ.wnm‘yn-hmm
el more iy met with, bocause arginally more strongly marked than
athrs; T allude in patcla, o hos a hlghts espectivaly of 12 fot, from
5040 40 foet—from 6040 70 foet—from 120 o 180 feet—and from 170 to 186
fee; and it greatly strengthens the corroctness as wel as importance of these
bserraan o fd that sl e bave bon dscrbd  exniog on the
5 ” it

particulrly the
mmmhmmumemm there is abundant evidence of
an clevatory movement, thero s also some reason for thinking, that there was

ad grown i the clay, 2 ther roots were found mmm;mm‘um
clay.  These oots belonged. spparently to_the hazel; T Gaoaly e e
cayed were the bark. In fhis pest-bed. there wero stems of reeds and other

mareh plants, axd numbers seods of some shrub, not unlike thoso of &
‘species of whin. These scods, Mr MNab, of the Experimental Gardens, attempted
w sucocss. There wero also some elytra of beetles. This

bed of peabis from 70 60 fct abore the ea. 1 taced it fo at least 100 yards
along the cut of the railway, in & norih much itex-

s, an alrendy mentionsd, a stratum of ssnd, which at the railway cut i 10 feet
hick, deposit i district.  That this

0 oo i v g I ey v, sl .

u-—thn‘d--um., by e b Bt AL ES
~ Fol, D--:P‘ -dnulu-h\,-m\.b'
ﬂ'.. i) v i sy, AP o3 50

dﬁ'&lﬁﬂ-!—lm'ﬁ'ﬂ‘(-u ey, below which.

o of <y

sicgp f... Rl et e ey e i e NS S
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surtaoo of th

um—mmmu»m«.m—mm-‘huas
posit of ths extensive bed of sand over it

1 hae, in o former paper, pointed.out at last one this

diates & sobmergenie of the Land; anda god many

mentioned by others. - Below . in which__

 bed of spongy

(Werm. Mem. vo. v, p. 440) On

St Ninia's Wel), a¢ Polmaise and at

20 other explanation

han sinking of the land becath the wates af the oo s .

opecuent cmengence; or, alermativl, . iso inth vl of the o gt
subsoquent retrocesson of its waters.,

Aeveoregeing oberratios I ave for th ke of conretenc, spoken o
e seration and mlxidenc of the and, a I the change  the seieius o
Srogh sbout entily by that canse,and nt by any o o escmio o B,
ocean. It setus 0 me, however, th i

the
of e been caused by a rie or full o th cean. 1 there e
eagimal slemtion of to dry a1d, why may thers ot s be clevato
amences of the ek botiom, ad 0 uc n extenta 0 a8 e e of o
i oocan? We knowhia,during the tertiary period,

the.
ot -‘Nf'-( :Q!q‘,-ft




® MR MILNE OF THE PARALLEL BOADS OF LOCHABER.
i eupposing that depressions ook place an the eartfs surace, into which the

fosor Epwano Fosses has, from botanical considerstions infered that a great
i e

“Aantic Ocean, and which has sunk nto the bowels of the earth. I the Atlantic
the

reascning
Teing that, the investigatons of Professars Owx and Fomses require, fr the
‘mlgestion of vace, contnent o connect the Britsh slands with the continent

Europe.
T have adverted to this question in connection with the lines of od sea-clifl,
dhat they.

in lncidating that question. 1t appear, on an exact and extended survey of
these lincs, thet. they aro not horizontal, but slope s some beachlines in Fin-

Scotland,
a0 France, at exactly the same relaivo beights above the sea, then it would be
diflclt o Hold that the and bad been the moving body, especialy i thero had
‘e not only clevation, but an intermediate subsidence.
Thia intereting inquiry has Jaely boen. undertaken by Mr R. Cusxnins of
France

Edinburgh,
peveral of

+ and, knowing the
T hare etimined o woch soing into
‘amy dotails on this subject. 1 may, bowever, observe, that T have been much

i e Lo
doscribes two terraces on tho Oho,at. the respective heighta of 60 and 120 foct.
America st %,

tarrace n Sootland. 1 wold,indeod, be  bighly important gologial discovery,
distant parts
‘son-boach at precisly the same heght above the medium level of the.sca; and

Ry - »oi-w i N A PR




MR MILNE ON THE PARALLR. HOABS OF LOCHABER.

e s s

i e s ki e ol
e o s v o

sl v el T o e ek P B

Dungln ot heght of sbou 12 ot aboo igh vter sk, complely

e ‘Bones of thehorse T found at Dileton, among sta-abells
at a height of 120 fot aboro the sea.

at Stiling,

zvuummmmmxmmummmum-m—
of  species of doer. Thia clay contains

T sostacing o g o te Bite v i in the same Carse the horns

of n ol nd e cranim of s sl iz el r id o e b .

nnhumwnynhﬂhumnmﬂlmmmmdwh instrument
which evid ey ed ben el by th et o th oty o the e

‘were deposited. Thia instrument
v dipion 1t st of  poion o & deehem v e
Bore no i e the rception o8 stk it cotand, o recain of ot

ot

in some other way in connection with the whales when they were stranded.
= These bones ar, it will be rememberod, from 20 to 30 feet above high-water
‘mark, and some miles from the sea.

Tsuppose o hare occurd, embracing th priod when the Lockaber shelves

formed
1. In the it plac, there appears to be evidence of the entie submersion
joage

deposts of boulder-clay, gravel, and. sand, though respectively difring
mmnul-m_hmh-u’ha'h‘lhm—ﬁﬂ them




o R ——

muﬁmm,unmmwm

l'hmﬁnvﬂlq.mmnﬂhdudnkuibydmh}n'ﬂnldbs
formed in them, which would.sink from’one level to another, as the detritus
Was removed, and, in many cases, form shelvos or parallel rosds more o less
distnet.

‘Theso lakes would be very mumerous when the land.first emerged from the
ocoan, bt i the course of time would be drained, excopt whero the blockage
dotritus.

& Tondringeof e kst deprsin o vt st
would go on more slowly than. e loration o the e tht, whe tes

height, the
ducing ndentatons o th cos, s AL, or e sha Al of Ut gt s
the present sea-ovel.
Henco the shelves formed by extensive lakes, will generally bo much more
WMmmmMnfmmmmmmmm.m

5. The existence of these aised beaches round the Seottish coasts, and dis-
mmhm.umummamm.,m.m;umamn.u.

et examined, sppear indictotha he cevaion of the land wu intrrpind
anﬁwbynnhldu‘ma{ certain periods.
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