LIHAGRAVIS & PLATES

THREE POSSIBLE TERRACE FORMS SHOWN IN CROSS SECTION'

ferrace
terrac
terrace

I: following from the definition of terrace in the text FIGURE .l
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Erratumz: The bottom line on fizure 1.2 should read:

NOTE:UNDERLINED TERIS ARE DESCRIPTIVE OR GENETIC
PREFIXES. E.G. CHANCE TERRACES




TERRACE AND TERRACE FRAGMENT ORIGIN BY ALTIMETRIC ANALYSIS

DOES COMPARISON WITH

SUBGLACIAL(WTER TABLE CEFOSITS),CR ISOSTATICALLY
. //
NO ' DELTAC ,EROSION OR CROSS VALLEY ISOSTATIC PAIRED _FORMS

TUTNG OF ABOVE CATEGORES

YES:IS IT A SMPLE PROFILE
BETWEEN O & SO'/MLE?

NO: 5 THERE A CROSS VALLEY

YES | AIVER, KAVE , SOLIFLUCTION ©

NON-ALTIMETRIC DWTA YELD
A UNAMBIGUOUS  ANSWER T

C OR  MISCORRELATION

YES: 5 THERE A CROSS VALLEY CORRELATION t
OF ABCVE CATEGORIES

BETWEEN 50 & 120/MILE 7

P,
CORRELATION T ves - SERSUZIA : BEVERSAL oF DRANAGE GLUAA)
OR MSCORRELATION

CLASSFICATION  AND  RESTAAT

INO | CHANCE |, SUBGLACIAL(TUNNEL FILLING) , UNPAIRED
OR ERODED EQUNVALENTS OF ABOVE CATEGORIES.

NOUNPAIRED OR ERODED ECQUIVALENTS

PAFED

HO:UNPAIRED OR

MO: E T A COMPLEX PROFILE 7
&mm THERE A CROSS VALLEY CORRELATION 7 T FAN ,COMPOSITE ,

1

NO: 5 IT A SMPLE PROFILE ? YES: 5 THERE A CROSS VALLEY CORREMTDN?T*ES!‘E!-BWNQL OUTWASH , KAME SOLIFLUCTION OR  MISCORREL ATION o

ERODED EQUIVALENTS OF ABOVE CATEGORIES

WES : TRIBUT
\ SOLIFLUCTICN OR  MISCORREL ATION

MO : TRIBUTARY VALLEY FAN,UNPAIRED
COMPOSITE OR  SOLIFLUCTION '

NOTE : UNDERLINED TERMS ARE DESCRIFTIVE OR DESCRPTIVE PREFIES EG CHANCE TERRACES

RE-EXAMME  EVIDENCE

FIGURE 1.2
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POSSIBLE.  VARATIONS IN  TERRASIFORM  STRATIGRAPHY
WITHN A BEDROCK  VALLEY

A. ONE PAIRED TERRACE

B. TWO PAIRED TERRACES

C.THREE PAIRED TERRACES

1. 2. 3.
ONE ALLUVIAL FILL TWO ALLUVIAL FILLS THREE ALLUVIAL FILLS

FIGURE 2.I
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ALTITUDE

ALTITUDE

TERRACE  PROFILE CEOMETRY

GRADIENT = OB/OA

93

)f

DISTANCE

POOR CORRELATION-
\ DIFFERENT GRADIENTS

\

DISTANCE

ALTITUDE

ALTITUDE

GOOD CORRELATION

N

NN

DISTANCE

POOR CORRELATION —
DIFFERENT PROJECTED

DISTANCE

FIGURE 2.2
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VARIATIONS IN THE LAYOUT OF SPOT
HEICHTS ON A PART OF F 585

SPOT HEIGHT

—-—— APPROXIMATE BOUNDARY OF
TERRACE FRAGMENT

P NT 7000 3360
A. CLUSTERED DATA LAYOUT Q NT 6900 3360
R NT 6900 3300
S NT 7000 3300
P
=5
- h“.\\
. =S
- a\.
-3 ”
R S R
B. RANDOM DATA LAYOUT C. RECTANGULAR GRID DATA LAYOUT

FIGURE 3.5
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D GEOLOGCY OF THE TWEED BASIN

THE SOLI

SEDIMENTS

3] CARBONIFEROUS
d_1]

OLD RED SANDSTONE

SEDIMENTS
SILURIAN
SEDIMENTS
ORDOVICIAN
SEDIMENTS
BASALTIC AND
ANDESITIC
LAVAS
INTRUSIVE
IGNEQUS
ROCKS

GRANITE

|

S
b

-
B

B |

7

1O
=X T

FIGURE 4.2

1G.S. ONE- INCH MAPS

REDUCED FROM THE

_ 2OmiLEs
0 KM

5

10

SCALE : }




STRIAE AND ORIENTATED RELIEF
THE TWEED BASIN

= - ‘ -
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v ¥ 59527 i ey i

PP R A 7, i by =
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PO N L8 o -

W 357 7 AL
2 SRS # _ -

- Z 7

—>  Strigtion

— Orientation of a rndge crest

B : Berwick K : Kelso

C : Coldstream P : Peebles

G : Galashieis S : Selkirk
SCALE H : Howick T : Tweedhopefoot
o 3 12 Miles
O 18 5 Km. FIGURE 4.3
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1 =1 VAR A >
W DUNS + / 3 // +BERWICK
[ [/ )

el " %, — - —
o, ° 5 o7 ., { /
- L

i . i 2 .,-. : -‘.'.-..'.‘_'.;_::'-'::.._. ;T 77T

EAIIuviurn

/ Sund & gravel

'Sand gravel & till

complex
Very thin or no drift

: : it g A
seLkiRk,& e g . 1 . fMiles
P /—‘./\ }:'.\':' 5 \J': 5 3 2 o

FIGURE 4.4 GENERALISED DRIFT DISTRIBUTION (after Ragg 1960 and others)
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RECORDED ERRATICS

IN THE TWEED BASIN

Peebles
N * B
Ad Ve Galashiels
Vv
A% cs
&
)
’d H X r A 2 Miles
A circle enclosing a symbol indicates a possible source of that material

o A ®
O &
RY Wiy DDER Vﬁ
. T
OO' % OE! EI Berwick
i O
O
o O
o o B
O +
i
)
<> ﬁ oldstream Oo
GG GE!é—B
O ™ O
i Kelso 4 Qo
g 00 =
o E
cS ®
© G
4+ PORPHERY ® QUARTZ
O LIMESTONE O SYENITE
@ CHERT B BASALT
< "WHINSTONE c COAL
& GREYWACKE CS CARB. SANDSTONE
A GRANITE F FELSITE
V GNEISS G ‘GREENSTONE'
© HAEMATITE
X SCHIST FICURE 4.5
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DRIFT AND ROCKHEAD IN THE TALLA AND FRUID VALLEYS

TALLA

TALLA 1 FRUID

SCALE :
_ ° 40 8Q0Feet <2< Drift,comprising clay,
Horizontal & : o 200  Metres "e®.  sand,qgravel and boulders.
Vertical ¥ P 2 Feet
a6 o % Metres 777 Rockhead

FIGURE 4.6

Exact locations of the sections are unknown.

Borehole location




MIRROR  IMAGE ROSE DIAGRAMS OF TILL FABRICS

MICRO - FABRIC

MICRO- FABRIC

STONES
0

O

RADIAL SCALES:

O O

EJ) L

DIAGRAM
0 -4
e -
12 6

FROM A SITE AT BERWICK- ON-TWEED

MICRO - FABRIC ~ MICRO- FABRIC h

TOTAL MICRO-FABRIC

MACRO - FABRIC

— = T~ RIDGE CREST

FIGURE 4.7
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ICE FLOW ORIENTATION IN THE TWEED BASIN \
AS RECORDED BY STRIAE, ORIENTATED  RELIEF

AND ERRATIC TRANSPORT

“?

B : BERWICK H : HAWICK

4 ' C: COLDSTREAM P : PEERLES
SCALE G: GALASHELS  T: TWEEDSMUR
& 2 lo 15 Miles
o 5 10 15 20 25 Km.

FICURE 4.8
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TIME (MILLISECONDS)

TIME (MILLISECONDS)

EXAMPLES OF SEISMIC WAVE VELOCITY/DISTANCE GRAPHS

I. NORMAL GRAPH

20 40 60 80 100 120 140 160 180 Feet

DISTANCE
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MAP SYMBOLS.

The symbols used in figures 5.1, 5.2, 5.3, 6.1, 6.2, 6.3, T.l

and 7.2 are defined as follows:

———>

Terrace or terrace fragment.

Doubtful terrace fragment.

Terrace fragment number (F is occasionally omitted
where space is at a premium)

Egker

Kame

Meltwater channel (bar at heighest point of the
channel base).

Channel in the lowest terrace.

Other relevant channels.

Kettle holes

Fan

National Grid Line.
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—— 54

UNION BRIDGE — BERWICK

Inter-tidal areas

{ Miles

Km,

FIGURE 5.1

54—

50+
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COLDSTREAM — UNION BRIDGE
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FIGURE 5.3
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CLAPPERTONS TWEED" CLACIER 2 STAGE - DRAINACE

- HYPOTHESIS
NORHAM

LOWICK +

— Meltwater route

3=x> Meltwater channel in
rock

~~~~Present drainage line

? . ; 2 3Miles
© 1 2 3 a4 sKm
LOWICK
+

FIGURE 54
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A SEISMIC-DERIVED

SECTION OF TERRACE FRAGMENT 679

90

-‘ NT 951 696 NT 7773 3725
a 170+
o
w
>
8 50-
<
| qfqve\
l% 160 _\<\<\<\
% ROC\Q
150 0 |60 260 '.xl)o 4(‘:() Ycrds
or o 100 200 390 Metres
|
DISTANCE
FIGURE 5.5
i THE TERRASIFORM DEPOSITS AT FLEURS CASTLE
1504
o
o
w4730
>
Q
@
<
5|
T
(U] F 596
1101 e ;
3o | e ._._._—

0 200 400 600
2 200 490 6Q0 800 Metres
NT 7080 3425 NT 7123 3399
DISTANCE

FIGURE 5.6
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DRIFT DEPOSITS UNDER THE RAIL BRIDGE, BERWICK

NT 9912 5300

NT 9933 5331

<+20°

410.D
L3 : : . B
. : iy X % . _20’
" 5 °'
° L] .
. ay
::v Clay
4 Send Horizontal @, 100 200 300 40 feet ~60
. o k) © 90 Jo metres
+*  Gravel Scales:
“TTT Rockhead Vertical ¢ 20 40 60 80 100 120 feet
o o 20 R ) metres
Each vertical line represents the position of a borehole FIGURE 5 -7
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THE MINIMUM POSSIBLE DEPTH OF DRIFT UNDER THE ROYAL
TWEED BRIDGE , BERWICK “
8 2
NT 9942 5|273 NT 9968 5291 T .o
I
AAAAA “0
a
-
|_
3 2
| Borehole ”
Sand and
10 gravel
- ~15
Horizontal scale:
} ® '°_ Yards
o o0 100 Metres FIGURE 5.8




THE LOCATION OF KNOWN BOREHOLES AND THE
BURIEED VALLEY OF THE TWEED IN THE ESTUARINE AREA

NT 99

T

NT 99

_———

—— —BV  Deepest section of

~ .
the buried valley . \"BV
- |

Present low-tide course 00
of the Tweed NUOI

Pre- 1850 low-tide course ///Exposed wave-cuf bench

of the Tweed 7l
t 7+  Concealed wave-cut bench

Borehole

& 5 Mis FIGURE 5.9
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&_ i}
~~~~~~~~ N>

Il

FIGURE 6.1
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i) I I

THORNIELEE — MELROSE

FIGURE 6.2

i

38—

32 —
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PEEBLES — THORNIELEE
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FIGURE 6.3
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SUPPOSED  TERRASIFORM DEPOSITS  UPSTREAM v
FROM ST BOSWELLS BRIDCE ' 3 3
65 8
: -200 <
?gg;ti:):lth Rock . " .‘ .- \ \River Tweed - 60 §
et WL 2
7>>777 R - 190
) 100 200 300 . 400 Yards
: = = = == Metres
DISTANCE
FIGURE 64




HEIGHT ABOVE O.D.

Metres

1O+

1004

90 A

BO+

SUPERFICIAL  DEPOSITS UNDER THE PROPOSED

LOWOOD  BRIDCE, GALASHIELS

E
I
' 5 F 403
3601 o- -." 0
.o
320+ .
SA .
: s/. © O
Y River Tweed = ‘; Borehole
i il = '.T"—_'_--/' . '. " .-".'.é:
2804 07,5 o " BT YT ‘0322 Sand and gravel
o, THSR L == Fill
77/7/,70 TT7 Rockhead
e 100 200 300 Yards
: e 20 30 Mefres
NT 50803478 NT 5101 3464
DISTANCE

FICURE 6.5

476



ATT

7 7 7 7 7 / / / o / / / / / /
| | \\
~ WRAE — PEEBLES F S
*\ |




Al

AT8

\

A AY
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FIGURE 7.2

A SEISMIC DERIVED SECTION UNDER FRAGMENT 216
NT 1988 4035 NT 2005 4032
5 3 l ks NT 2050 4004
§ ] \|f/_/__—\l
i 6004 DRIFT, MAINLY SAND AND GRAVEL
8 180+ Rt
§ 580 o~ / T s
/ ~ o // ~ -~
< s /’ b . o ~ .
E 560 e T’ ) N >y
% 7 BEDROCK
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HYPOTHETICAL DIAGRAM  ILLUSTRATING THE DESIRABILITY OF
USING DIFFERENT PROJECTION PLANES FOR  DIFFERENT TERRACES

400 _ _ _ _ _ _ < __A____—~

00— - — —~ — =

200- - —— _ _ T -

THE MOST SUITABLE PROJECTION PLANE FOR THE TERRACES MARKED A’
IS PARALLEL TO THE 40O(ARBITRARY) UNITS CONTOUR WHILE THAT FOR THOSE

TERRACES MARKED ‘B’ IS COINCIDENT WITH THE RIVER COURSE.

SCALE : ARBITRARY FICURE 8.l

VALLEY ASYMETRY AND THE SINUCSITY OF
PROJECTION  PLANES

VALLEY CROSS SECTIONS

A\/B UD E\/F
_ ecscsse PROJECTION PLANE COURSE DOWN THE CENTRE

OF THE LOWER VALLEY

..... — PROJECTION PLANE COURSE DOWN THE CENTRE
OF THE UPPER VALLEY

FICURE 8.2




HEIGHT PROJECTION

CIRCULAR PLANE

INTO A SEMI-

FIGURE 83 |

TERRACE GRADIENT VARIATION DUE TO PROJECTION

Metres

45+

HEIGHT ABOVE O.D.

40+

INTO A CURVILINEAR PLANE

R
160+
B —— H-Qﬁf:ﬁik
150 T tiog
'*'i“""‘--Bﬁ'_g_fm'}-
140 l "*&J&L A
Section A : Section B TR
!
130% = o Miles
o ! 2 Km
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FIGURE 8.4
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) _ THE LOCATION OF THE LINEAR
PROJECTION _ PLANES
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FIGURE 8.5 |




8.6a PLAN VIEW

8.6b

STANCE

PHS

Continuous
heighting

DISTANCE —

PROJECTION

GEOMETRY

HEIGHT —

P

DISTANCE = Q

FIGURE 8.6

FORESHORTENING BY PROJECTION

INTO

LINEAR PLANES

PROJECTION

Reproduced length of AB,CB,= AB cosec
Foreshortening = AB(l —cos o9

PLANE

FIGURE 8.7

POSSBBLE PLOTTING AMBIGUITIES AT THE JUNCTION
OF LINEAR PROJECTION PLANES

A and B are :ﬁgt height locations on a terrace
adjacent to river

FIGURE 8.8
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320+

3104

300

2904

©)
>
ol PROJECTION  PLANE P |
L
..2*
+t
4 ;
% 5
o84 *+ 23
5*:**. -
‘f. Ly
@ . -
. 22
oe{ © 7 = T
T
15
|:4|:34++" 16 2
'r‘,‘
104- o .{J*Sﬁ 21
18 "rs *é" = 25
* uhe H
© 2%, 34
102+ . ‘++
(O] 5 o +4
| 17%, : 30
[ONN
++4-27
»
100+ 1oy
. B ++
s
40 “:‘4
98- +2
¥4
e
4++;;‘-
..
964 é“‘*;
| i . 7 Miles
3
: : : Km.
NT Os38 (741 NT 0565 2100
DISTANCE

FICURE G.I

483



e — = =
vy
g d
o| 8
z | N
3091560, PROJECTION PLANE P2
4
9604 3
+, 35
+ r
. . 46 45
940 © : ?ﬁ-*i’i‘,- 3.7 63
e - 36
. *s
48+,
+
920- 9
2801 : LY
I
LEree, o
".*,. » 67 73
'?**13*. . w
900+ © ",63 Y s
* .
(ol . '
AL
o 2704 "0’77? *e
. 8801 "N BI"”
o ‘9 . -Bi'\.:-
” 62,85, 70
“a s -+
6 83 65..09 *
AR nz
@ 860 ® os.6¢ M. -
< 68+t 4 .
= et 13
E (o] ‘c-“h .‘| 125 n;w
v ’o-. " . Y
- 840+ us‘\-ff w7 "
I o) s 21 %
on’f"..
+44e an
25048201 ';6'*4'.';;-‘.' + B 167 173
© e Qﬁ 20,
0+-iot,+|33_ *‘+4‘ *v o“....
.‘*
8001 i A )
""4 %+ e |?9
240+ 94 163065 %, i
Nf‘f'. . + )
7801 0 i gg
103&;» * %
S, 477
760+ ‘ H'i'v‘
230- 104 =, o
ey,
o]
740 % 3 a s Miles
! 2 3 4 s : 7 8 K.
NT 0565 2100 NT 1150 2600
DISTANCE

FIGURE 9.2

ASA



485

HEIGHT ABOVE O.D.
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FIRST ORDER PROJECTED TREND SURFACES WITHIN A MEANDERING
VALLEY
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Plate 2: Sand and gravel containing shells, enclosed in till,

Berwick Plantation.,
Plate 1z The 'Terra-Scout' portable refraction seismograph

get up ready for use.

Plate 3: Kames at lMount Pleagant, near Berwick. Flate; 4= Fragmens 614 and Daekdng slops.
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Plate 6: Fragment 794 with drumlinised relief in the
background. Winfield aerodrome, near Berwick.

Plate 5: Fragment 802, Gainslawhill, near Berwick,

Meltwater chanmel at 907 462, running towards the Plate 8: Section under F 783, Twizel Station.

Tweed. i

Plate T=




Plate 9: Terrace fragments around the Till/Tweed junction.

Plate 10: Contorted and feulted sends ab 8467 4007,
Coldstream.

Plate 12: View westwards from the Cornhill-Crookham sands
Plate 11: Keme and Kettle hole at 858 384, Campfield. over F 721 to Werk.




Plate 17s

Till section, containing gravel lens, overlying
rock at Mertoun Mill,

Plate 18:

Till (dark) overlying gravel (lighter) in section
at Newstead.

Plate 19:

Plate 20z

Dead ice hollow at 517 344, near Abbotsford.
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Plate 13: View eastwards along the crest of the Wark Kaim. Plate 14: F 679, looking northeastwards towsrds Reddon.

Plate 16: The Fleurs terraces and Fleurs Castle from the
south.

Plate 15: Banded silts and sands under F 607 at 7185 3370,
Kelsohaugh.




Plate 21: Low level kettle hole and floodplain underneath

Rink Farm (4891 3268),

Plate 23: F 347, the highest of the Ashiesteel

terraces.

Plate 22: V shaped cross section of the Tweed Valley and
low terraces looking westwards towards Fernielee,

Plate 24: Kaim Knowe, near Walkerburn, cut by the Peebles
-~ Galashiels road.
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Plate 25: Cademuir dry channel, looking westwards. Plate 26: Terraces in the vieinity of the Tweed/Lyne
Jjunetion.

Plate 27: F 216, looking up the Tweed valley. Plate 28: The Sheriffmuir Esker.




Plate 29z

Section at 1870 3848 in the Sheriffmuir Esker.

Plate 3l:

A "barren area' - the floodplains of the Tweed
wegt of llrae Farm.

Plate 30:

Kames upvalley from

Drumelzier Bridge.

Plate 32: Section under F 120, near the
Tweed junction.

Kingledores Burn/




F 189 and 191 at Patervan Plate 34: Terrace fragments downvalley from Tweedsmuir
an °

Plate 33 Bridge.

Plate 36: Outwash at the mouth of the Fruid Water valley.

Plate 35: Part of section 26 at 1012 2477.




Plate 37:

Section 27 under the Badentree 'fan',
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