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LAPS AND DIAGRAMS - CHAPTER 2.



Head of
Talla Glea.

; ’/f///l/ L;Z:i

iy 7
7y,
W%

K2
i) 1.

=K
P SN
PN
NS

—7;3%8 Moraine-matter : the darker bunds show the
af&~ 0 position of the ridges of the moraincs.

) m Boulder-clny.

The arrows indicate the direction in which the Glaciers movad; the figures the
betgins above the sea.
* By Archibald Geikie, Eay., F.G.8,

Fig. 2.1. Glecier-moraines cf Loch Skene - Young, 18o4.



—LEGEND—

we proreine - ,“""
i . - e L
~+ Glaclal drainege channel . at “suﬁ;’k‘j}f,-- -/;4
5 Southermmaet shelly iR locolitiey : U I e - s
0¢ ., e mesenm j\" trAsees S
SCAL w miLe A {Spam X Cioge s !
Nty bag 4 ip | St s T 1, 00w
LIl 3 o 1'
o
L {7 ) < ‘

PV g

EITI

% --,-’v;', voe
/s

»

» S
=t

: ' hlth. ,{\?‘.,; v ,._.‘.\

x

3 / A%
5 1o Aok
- .,'\)' v

-
. . 3
L S Th Y L Y

O
by
€5}
O
[
ct
[
o)
H
(9]
(¢}
O
ot
]
¥
o
1
(@}
£
©
>
|_J
[
Q
o)
Lo}
ot
P
T
\O
n
(o)
o
.

Fig. 2.2. Glaciation



uosdwtg - avynbueg pue oouwmy) mal usemieq LelTBA U} IN

@1y 0190/ TI'T

sjduuDY )
2bouivug jp12049

«—<

*9¢6T ‘ALayoty pue

oy} UT suwroJpuel [BTORID °*C*2 *IT

SuyywnuQqg % VALU-FD>) u.~k\cko=l

- [<la)
N m.

pue|y iy

v
adwy ayy

Wiouwn:

e

Tl



*6(G6T ‘U018 ~ 9TBPSUITN-PTI UT SoaniroJ j1wvagjsd BToRTy Yz *d91a

"ou0ISpuLg UBHUIAG JO AIAIXD WIAUON "R {SO[119Y 1ouuof Jo uorisod paanpa(] ‘L S19)SF ‘g {530BLIA) AWEY Q {SIUUTYD SINEMIPW
YO ¥ (Sl o1 omy) PPuuTyd sajemyppw solely g !sowe) ‘g ‘SONIRY 1 A[EPSIN-PHN UF sermeay jeanal el S

pauasay piufidoy umos)

:
v e
L




hnE]
Py

o
=

\, Loch Lomend
r 7 7 N Readvance ~ =
° . Py
'\ Wl Perth Reedvance -
X, o, : Aberdeen-Lammermuir

Readvance = - =

2.5.

successive linits ci tihe lest

ice snees anc
associatec directions of ice nmovement - Sisscns, 1567=a.




MAPS AND DIAGRAMS - CHAPTER 3.



JILLYD DU W IR0 = [ 234 s T
0Z IN 001H
00 IN
w
-
pe o)
>
—
T
[ap]
~ <
= o
= m
=
=

o
N
S / O O
~ Soau  Swanod PN
\\)



T

__ STHH HINWIIVONS]

189 ‘,
mey %I2qsapog T \ \ '
< v \ __ e
~ ’ - ’ ]
° "= ' ’
,
-= ’
ok Y e ! S
' P
y g
1]
)
1
N \ 8t v
(N AN 1184 aniemg ,
1 T -~
~|¢/ ' -/ 7 ._
15y / & \
"ylop oippeg p ’
// //l \\
\ S 2
A
vy
_z .l& 4

CS1NH HINWSTITML S
/ /

o=
Taed 0

peay Bughyiny '

000
peay freimjaoy

'\ LZM
K M 1093
"\ €9
N\
\
Ay \J
1/ II
\ \
//lf
The
A)
.
Al
'
W
’
o
.
N
“ .
R¥%
)
©
z
ey
i 1184 %or1g <
2 ¥ z
<
&
qng
joag s.|1h3Q
i~ Y-
J +
15 .

2 1K peayiienuy )

s’ w
ti'i reoyfiies)

.~ 7 tysv
IIH Spoy

b
ﬁ\/
\
N
\



=Z=¢———

NEW RED SANDSTONE

SILURIAN

ORDOVICIAN

\ TERTIARY DYKES

TN FAULTS

Kms

Source: GEOLOGICAL SURVEY



. Landforms of Glacial Eresion in Moffatdale and Upper Annandale

. e

Moutonnée

~—&% Roche

Glacial Troughs

A“A“ Cirques -Incipient Cirgues

-
-

© Striation

> | tce-Moulded Bedrock

—am—— Aréte

Hanging Valley

w)

tce-Bieached Col

—
~

< n

NT 200

NT 020



S0¢ S50¢
LSy LSb
019
lepm  leyjopy  Jeddp -
181epm Ieoy  3PPIAN
1H aMOUN [ 794
Kauurymaipuy yarepm yd8gsapog w_uumw_o»%:: 414
15 MN 3 M
‘Z110Y
——
wopy 0
sawil g1z "Bex3 “pap
Prow sepningy |y soe

Aa|jep 1aiep  lejjopy  19moq

134
uo)piny
M

peay
13013

S

19

I "




*1U00

SUOT10988-SS 0D

T »ox™

ADo.m .

-
¥

“2110H
| SO
wooL 0
sswn z11-z-fex3 wep [ —
‘pow sapminy 11y 50¢
LGy
' Kajjep  adoyydejg  jo  peay o1 I3leM  lejoy  woig fors
ERS MN
S0¢ 50€
LSY LGV
Aajlep ueijiueq  jo peay 01 Jdjepy 1e)jO WOy salep,  1BjjolN jJo Peag o)  apjoig  Buo
uing
019 Apoowiod g
1S MN 3N MS




Al0A a|ppeg

13pun

3llemg

L L m\ .;H_ﬂ
‘211 0H
U d
wooL 0
zst 26 1
Fawnzyy-z “bex3 "piap
‘pow sapmny ||V S0 ¢ Gog
: LSy LSy
gnl  j8dg s jlaeQ Aajjep  1ajepp  ueuuy
ajrjory buoy uiey "
HH
019 anig s alyaiy 019
G0¢ G0¢
Lav L5v
A
gny jaag s |Ineq 019 SIEA  UENIIIED Aajjep  adoyyoe)g 0lg
401}93G §5019
3
S 91 sueg uesjinie) ey z91




STAGE ONE

ice cap over Tweedsmuir Hills

ice descending
arrifran

ice descending Trough

Blackhbpe
Trough

main ice mass descending Moffatdale

EARLY STAGE INICE BUILD UP IN VICINITY
OF MOFFATDALE

STAGE TWO

\alli Taii Vall
Trough

overflow of ica into
o . Ettrick catchment
e et : area

main direction of ice movement
sauth-westwards parallel to
Moffatdale

NEAR GLACIAL MAXIMUM

Taii Valley

Grey Mare's
Tail
Waterfall

Carrifran’
Valley

Blackhope
Valley

Poimoady
Waterfall

POSTGLACIAL

n
(73]
~



uotjejuairg

65€- 09 € GEE-0ZE GIE-00€ 662 - 082 6£Z-09Z 652-042 6£Z-02Z 61Z-007 mm—nea_
6L1 09! 651 01 6EL-0ZL 6iL-- es_ 66-08 6.-09 66-0v 6€ 0261 -

o &

‘NA‘'T’E s109 Jo 13aquny m

Jalepm uea3 o ISSM[T] O
1918 1BJJOW 0 Yo (K] K

191ep UBAT o
/131epm

1se3

1B}JON Jo __:ozh‘u hd

O

voe-251

9G6b-G0¢

609 -LS¢

29.-019

pow

g 23 NG I5IY = [ ROy tatC Ty
Uoileluanig
09¢ ove (1743 nog 087 082z 0ve 0Z7 002
c.a_ =.u— c.e_ =<~— =4=_ a.u 09 1} 0z
FZG1
X
X FG0E
*
»*
x Cx U *
W]
0O * o
0 D4 O Q.v mm *
* *
* o4 A »* lﬂxy *
0 - *
0 m e ®
* 0 »
* e
»*
*0 ® * P * 019
™
° ° ®
® ®
rZ9¢L
pow



T100 Ll Bdananma - Ll 3 ot 3d
\ ~\Q //nl\\\
_ \
]
. -
00z 0 ! ' RN £335 m- - -
\\ — N \\
N wg-0g sease YA Ad / ’ ! o
@31) -2 J0  |BAIBJUI n0JUOY J e \

JuawaAow 891

JO  suot}2ailp pue ssew aaj
\ 7 7 /7
Mo g19- / /
y 7/ / v
t
rd
~ \mP& \\ / ) /
i g / 7
518 -
— ~ 4 /
- g7 7,
\pw Ve )
- 2 ~

~

1K

YBingpey
/

N
N\
\

- 4inos

N

ajepiejjoly buiAdnase ssew a2

paaioy

leviog Buipusasap ag

AQ )sam

si Aajjen

131

J1VAIV440N




“llempesy 2y jo 00y ay) je adojs
jo yeaiq Yy 03 siajas apniiyje 8yl “di| snolago
ou  sem 313y} elayp 9 qissod a1aym  painseaw

sem ulseq ayy jo  dyy ayy jo  apmijje ay)

apminy  100)4
00§ ooy

\\\\\\ |

/

W:EG jo
faqunn

.
(SN

[
P

‘383 pue "IN

‘si0133s g Ag sanbuo ey

S3N0VUID 40 HIGWNN

aley syead

}0

uoljeluaiig






Fig-3.12  Area T — Rose diagrams
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water is re-directed down-

slope to incise plunge-pools.
Formation af charpnel svatem S

Cal  separating
East Marton - Marton
Mains

CHANNEL
SYSTEM S

Kettleton Res.
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LAPS AND DIAGRALS - CHAPTER 6.
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A

VALLEY GLACIER FROM CIRQUE GLACIER

B

VALLEY GLACIER FROM PLATEAU GLACIER
GR ICE CAP

Valley glacier

1 1
Snow bank accumulates Snow accumulates on
in valley head plateau surfdce
2 2 lce Cap/Ice Dome/ Plateau Glacier
. . Ice channeled into
Cirque glacier valley head
{ice fall
produced)
3 3

Outiet valley glacier
(lcefandic) from
ice cap

(After Price 1973
P182)
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SOUTHERN UPLANDS N

Precipitation

MaﬂtTtl}/////i'b
- d

air masses

—_

CENTRAL LOWLANDS

NNANN

Initietion ci circue ana plateaux glaciers.

/’ Ly ot e
o
NN

Increasea precipitation as glacial perioa develops -
greatest flow of Soutnern Uplenc ice tc tue scut:,
in the uirection ci the precipitation scurce -
formation of Vulley/Icelandic anc Piedamont glaciers.

NN\

Il.ergence of Soutnern Uplanas ice wome vwitin "hkighland" ijce
along northern margin cf uplanas.
(after ¥lint, 1971, P598).

Fig. 6.4. "lighland origin and windward growth" of ice mass
cver Southern Uplancds to the ice sheet stage.
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(After Boulton et al, 1977)

Pig. 6.0. ILodelled surface topographny and principal flew lines of
the last (Late Levensian) ice sheet at its maximunm extent.
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2. Upper Nithsdale and Annandale - Tables.
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PLATE 3C+ Blackhope trough

plate Grey Lare* e Tail waterfall*®



Plate Evan Water trough

Plate 3P« Cirque perched cnto side az Blackhcpe trough*



Devil* s Beef Tub

Plate 3He Exposure of till at Grey Mare*
Tail - Site 30.



Plate 31* Drumlins at Tassies Height.






Plate 3Ke Moraines flanking the Midlaw Bum.



Plate 2I# Section produced through moraine ridge
by the Toil Bum and close up of
moreinic constituents.



Plate % "The Causey'”, end moraine



Plate 3N# '"Hogg*s ®ellw# kettle hole

Plate 30¢ Former floor of Midlaw Loch.



Plate 3F* Breached morainic "da©O"#



AJLH]



Plate 3R* Hummocky moraine*

Plate 3S* Auchencat channel * 3*



Plat© 3£. Channel FP 2%

Plats 3C« Channel G © * wKind G illtt*
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ALTITUDE MAXIMUM

DRUMLIN SWARNS OF CR¥ET(m.0.dJ)LENGTH WIDTH CONSTITIFATS
A L 233 1.5km 380m Till Tock
2 225 500m 230m Till/Rock
3 228 950m 450m Till/Reck
4 192 750m 230m Till/Reck
B 1 205 420m 270m Till
2 207 500m 210m Till
3 16¢ 440m 17Cn Tili
4 197 1.12km 320m Till/Reock
C 1 172 410m - 220m Till
2 185 290m 150m Till
3 183 420m 220m Till
4 186 400m 100m Till
.D 1 230 1.26km 640m Till/Rock
2 238 900m 420m Till/Rock
3 184 410m 210m Till/Rock
E 1 213 350m 120m Till/Rock
2 189 190m 120m Till/Rock
3 188 350m 100m Till/Rock
4 191 440m 190m Till/Rock °
F 1 183 220m 120m Till/Rock
2 179 120m 100m Till/Rock
3 176 200m 100m Till/Rock
4 172 200m 120m Till/Rock
5 174 120m 30m Till/Recok
6 183 100m 80m Till/Reck
7 170 210m 90m Till/Rock
8 173 200m 100m Till/Rock
9 170 140m 100m Till/Rock
10 172 190m 80m Till/Rock
11 172 200m 110m Till/Rock
12 173 240m 80m Till/Rock
13 184 GOCm 220m Rock
14 185 540m 200m Rock

TABLE 5.5 AREA III - DRUMLINOID FORMS




3. Upper Nithsdale and Annandale - Plates.
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Plate 3A. Moffat Water trough






Plate 3V* General view of eastern flank of
Annendale, illustrating channel systems
COt £Bt FPf and GG






Plat© JK* Ice-wedge cast exposed in kerne
terrace WAH <« Site 3S*



Plate Jr* Kacie terrace "C" -









Plat© 3BB, Baker I in Lochan valleye

Plate 3CC. Eskar 2 in Kinnel water valley#



Plat© 3BD. Baker 3 in Lochan valley#



PLATES - CHAPTER 4.



Plate 4A* Carrcn trough, (halveen Paae)

Plate 4£. kenncck trough



LANG CIRQUE

¥ e ek V.

PEDEN CIRQUE



Plate 4h. Col linking Enterkin trough to

Carron trough.



I - o T

'y'\"; ¢ - '#!V'Pif '/>">k' AN AN Kk

¥

Plate 4B. Glacially-breached col at the head
of the Kirk trough®

Plate 4F. Exposure in Lower Capel valley - Site 4Fe



Plate 4G* Moraines in the Lang Cleuch valley

Plate 4iie Channel Bl looking northwards*



Plate 41* General view of upland edge which

represents south-west boundary of Area IX*

Plate 4J+ Channel P12 looking north-west to Spur 0



Plate 4K* Rock-step in the floor of channel P12*












PLATES - CHAPTER 5.



Plate §&* General view of Kith valley In the vicinity

of Kirkcomiel end Sanquhar*

Plate 5£* Crawlck trough*



Plate 5C» Krpoeure of tills at CIU ktSnB

Plate 5>» “rcp-otcnes in upper till unit at C&d fcaine
Site SL.



Plate 5K, hrualin foim along lower flank of the

Nith valley near Klrkeonnel.

Plate SP. Channel G6, with channel G2 on the far spur®



Plate 58 Plunge-pool representing in-take to

channel SI,






Plate 51* Chanel system BB*

Plate 5J. Kkerne tex-races at the 10oUULof the

Crawlck Bater valley*



plate SK# Esker end terrace foim in Bumsands valley

Plate SL. Large kerne terrace on the flanks of
Nithsd&le to the west of Kirkconnel



Plate % * Peg occupying the kith valley floor in mien
the same way Iff a remnant ice macs must have

done at an advanced stage in the deglaciation

of the area*®



PLATES «~ CHAPTER 6.



Plate 6A.

M orsarjokull, south-west Iceland,
descending from Vatnajokull ice cap.
The Carrifran and Blackhope troughs

are believed to have foimed in a

sim ilar manner.
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