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PREFACE ...

The research work.on the ¥. Cheviot area was undertaken
with three primary nima in view,
1) to provide material which would be of practical uge.
2) to provide material which would be of academic interest

%) to satisfy the writer's need for experience in hig
chosen subject. .

It is maintained that asg the geologist is to the geo-
morphologist, so muat the geomorphologist be to the geographer,
by providing.in his work material of both practical and
academic interest. Like the geologist, the geomorphologiat
must be prepared to provide detailed descriptions, as well aé
generalisiﬁg about the landforms, a need more than ever
enhanced following the recent appearance of the %oll Survey
who also work close to the ground and in detail. Again,
who éﬁn estimate what use a thorough study of an area may be
in the hands of County Planning Auvthoritiea? At the outset
the writer makes no apolegy for the length of the text, for
what is included is considered to be appropriate. However,
to ease the reader's task, pictorial repragentatioh is
employed to the full.. To cover only part of the area, the
feological Survey run to four memoirs, and, like the Survey,
the writer hee striven to satisfy needs for the particulsar
as well as the general.

In the scademic sphere the writer has noted the deficiency
in the knowledée of denudation chronology in Northern Tngland.

In time it should be possible to correlate the “"surfaces”



augseﬂiﬁd by the writer, but at present, for the reasons
stated in the text, it is conmidered better to await the
rasults of adjacent areaa; Glaciation and its effects bear
markedly on the landforms and rivers in the avea, and also
have been coneidered. Here, too, unfortunately, the story
is an incomplete one, but at leaat a beginniﬁg has been made.
The reader, plodding through the essay details will find
frequent rhetorieal questions, and, whilst these may
occasionally be irritating, the writer asserts that progress
and experience cém& from attention to the exceptions,

There is little need to go inte the detafls of the third
aim as it reprecents a bridge which all must cross.

To conclude this general @ prefote ‘', the writer wishes
to add several commenta about the work itself. TField
mapping was carried out uming the provisional 1:25,000 sheetn
(¥ar Bdition) chiefly. The new 1:25,000 sheats were used
for part of Tweedside, but, mince the 6" reductions (with
¢oloured contours) were found to Be more satisfactory, the
new sheets were abandoned. Again, because of the nature
of the ground and the area inveolved, the most guitable scale
for mépping the results of fieldwork was found to be thef®
seale. It eannot be too strongly recommended that vertical
aiyp photagraphgkba used during the later atages of field-

*It is o matter of chance whether or not satiasfactory air
obliques are available to the worker,



work, and in the period following fieldwork. The uir
photographs at about 24" seale were found to be best suited
for this type of work. They are excellent for showing space
relationshipas, economical and they give the user adequate
detail, besides which, they match the field map scale. It
Iia noted, for example, that in the Bowmnont walley the lava
strike shows beautifully on 24" air photos. covering the area
and ecan be appreciated more quickly than in the field.
Quickly, too, the worker has to decide whether he will work
ayétematicaliy or attempt to take a broader view of the
geomorphology « Personal experience shows that an average of
one important geomorphological feature comaa.alang each day.
Further, since many geomorphologlists are also geographers, it
is considered by the writer to be & better thing to write
about the landforms and landacape first, than merely to
abatract and generalise immediately, lesving the reader

~to wonder just what the ground really does look like.
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THE GEOMORPHOLOGY OF THE E. CHEVIOT AREA.

Lying at the eastern end of the Border hills the
Cheviots look down on Teviotdale and Tweedside to the north
but, in contrast, are backed by bleak moors and fells about
Redesdale to the south. To the east’they are separated from
the coastal plain by one major and two minor cuestas,
developed on sedimentary rocks and disposed roughly en
echelon. Whilst the Cheviot (2,676') dominates the surrounding
country, its summit is truncated and is now virtually covered
by bleak, cheerless, peat hag. Looking westward from this
sumnit the observer is impressed first by the ridges and
incised valleys falling away northwards from the principal
watershed, then by the still lower summit levels of Lower
Teviotdale, above which igneous masses rise in places.
Immediately south of and parallel to the Border, in Upper
Coquetdale, a trough of relatively lower ground is drained
by deeply incised streams, but further afield to the south-
west, the tabular outlines of sandstone fells appear. To
the south of Cheviot, both Cushat Law and Bloodybush Edge
stand as monadnocks upon plateau fragments, and beyond the
Cementstone vales of the Aln and mid Coquet the overlying
sandstones form an imposing scarp face. In the eastern
half of the Cheviots, relics of erosion surfaces give rise
to a bold stepped sky line. In the northeast sector these
steps are more numerous than in the southeast sector, where
breaks of slope are therefore greater. Again, from the
same vantage point on Cheviot, the inward facing, occasionally
multiple sandstone scarps can be seen sweeping round from
near Rothbury, to the east and then northwards. In this
traverse, too, the tripartite division of the Cementstone
area into basins becomes apparent, with the lowest of them
(Milfield basin), forming an appendage to the Merse drumlin
area. Beyond the major cuesta, to the east, the inward
- facing whin crags of the Farne Islands and Budle are just
visible, whilst the Longridge to the north can also be seen.

In the core area lies a mass of Lower 0ld Red Sandstone
‘lavas representing the denuded remnants of a volcano, which
originally must have been comparable in size to (the present)
Mount Etna. Subaerial in nature, the lavas are now limited
in the north and south flanks by boundary faults, and,
whilst they pass under Carboniferous sediments to the east,
the base of the series and underlying Silurian sediments are
exposed on the high ground to the west. Within these lavas
and extending to about 22 square miles (of Northumberland) is

(See M.F. p. 2)
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the Cheviot granite. Originally interpretated as a
laccolith, this granite is now considered to be a replace-
ment and probably it occupies the major vent of this old
volcano. Subordinate, but nevertheless responsible for
many minor features in the field, are the various types of
porphyrite dykes. These form two swarms aligned N.N.W.
and N.N.E. respectively and also pierce the granite.

The bulk of the lavas are andesitic although felsite,
ash and agglomerate also occur, and, as might be expected,
the different igneous rocks vary in their resistance to
subaerial denudation. Ashes weather in rough, irregular
fashion, weather, agglomerates show knotty surfaces,whilst
glassy andesites. weather into smooth faced angular blocks
with a tendency to exfoliate. Again, whilst the andesites
about Cheviot granite form an aureole of tougher rock, gray
in colour, north of the River Glen the alternating hard and
soft flows correspond to ridges and troughs in the present
landscape. The granite, too, is variable, and although its
outecrop area is broadly coincident with the highest ground,
this 1s by no means a hard and fast rule. '

In this igneous complex two fault and crush systems are
recognised, an older N.N.W. and N.E. system together with
a younger W. - E. system.  Associated with these are two
crush breccia types, a quartzose type which is resistant
to erosion and tends to form minor upstanding features, also
a less resistant calcitic type now generally associated
with gullies and depressions. Without doubt the effective-
ness of crushes in influencing present topography can best
be demonstrated about Scotsman's Knowe (1 mile south of the
Cheviot). Here running S.W./N.E. across the massif is the
Harthope crush (traceable for 15 miles) whilst the valleys
of the upper Davidson burn to the S.W. and the upper
Breamish to the S.E. also coincide with crush lines. On a
smaller scale, too, the coincidence of stream and crush
lines is frequently to be observed in the massif. Finally,
one also notes how circumdenudation and differential erosion
rates have produced fault line scarps along the north and
south boundaries of the igneous area. These features,
although eroded, do give the Cheviots a horst-like appearance,
particularly when viewed from the east.
(See M.F. p. 3.)

Girdling the igneous complex in crescentic fashion lie
sediments of Lower Carboniferous age, whose inner margin
extends eastwards from near Kelso then south by Wooler before
turning westwards then north-westwards towards Chesters (Rox-
burghshire). Outwards from the lavas to the N.E., E., S.E.,
and S. the sediments become progressively younger in age

although there is duplication to the east because of faulting
(See M.F. P. 1.)

-

|
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Igneous material also occurs in the Carboniferous area,

and as with the 0.R.S. there is much variety in type and
distribution, for whilst Lower Carboniferous plug and trap
rocks lie in the horns of this crescent, Upper Carboniferous
dyke and sill intrusions occur in the E. and S.E. of the
area under consideration.

The sediments are mostly arenaceous in composition but
shales and limestones, though subordinate, are common,
whilst marls and thin workable coals are restricted. The
basal Cementstone group (like the Scremerston Coal Measures)
shows a facies change when traced southward, and although
the Tweed, Till, upper Aln and mid Coquet valleys lie in
rocks of this group it also forms bold ridges in the upper
Aln valley (the Glanton ridge and Wandystead ridge). The
Fell sandstones which overlie the basal group are responsible
for the most striking topography in the sediments. Massive
sandstone is characteristic with strongly developed vertical
and horizontal rock jointing frequently seen e.g. Kyloe Hills,
St. Cuthbert's Cave. Whilst the sandstone is finer and less
resistant in the north, shales become important enough to
divide the group into three in the south, thus forming a
triple line of crags along the right bank of the Aln, (at
Callaly, Lorbottle and Edlingham) each corresponding to the
sandstone. Above the Fell Sandstones come the Scremerston
Coal Measures and the Limestone group which both contain
thin workable coals, shales and limestones - but all subordinate
to sandstones. These latter occasionally are associated
with craggy landforms but except in stream courses and coastal
sections the limestones rarely produce distinctive natural
features.

The present structural arrangement of the area is believed
to be predominantly Hercynian in origin, with the faulted
and folded Carboniferous sediments adjacent to the Cheviots
bounded by the Tweed trough to the north and the Rede trough
to the west. (Structural causes have been suggested for
both troughs by Gregory and Hickling respectively). Here
lie the two large Holburn and Lemmington anticlines, both
fault bounded to the west and both asymmetrical with steepest
limbs also to the west. The Holburn anticline trends and
pitches northwards, being separated from the adjacent Hetton
syncline by the Hetton fault. Southward this anticline
dies away but is almost immediately replaced by the Lemmington
anticline, whose axis is aligned S.8.W. - N.N.E. This
anticline is not accompanied by a complementary syncline west
of the Bolton fault, instead, the ground has been dis-
turbed by splay faulting. In addition to these large
folds minor flexures occur, especially in the S.E., but these
do not appear to make significant contributions to the
present landscape. (See M.F. p.3, p.W).
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The general fault pattern glters when traced from north
to south. North of the Holburn anticline, the faults
converge on Haggerston in fan-like fashion but southwards
the characteristic alignment becomes N.E./S.W. and throws
increase considerably (e.g. Chillingham fault 1,000' throw).
Further south still, over and east of the Lemmington anticline,
fault line alignments vary between E.N.E. and E.S.E., but
the splay faults coming off the Bolton fault to the west show
southwesterly trends.

Whilst the coincidence of the anticlines and high ground,
and the relationships of the Hetton and Coe valleys to the
Hetton and Bolton faults are immediately evident, a closer
examination of landscape .details shows still further the
intimate relationship between fault line and topographical
feature (e.g. along the cuesta scarp faces, the site of the
Aln water gap). Several of these fault lines, too, have
determined the spread of the Whin Sill. This sill is a
quartz-dolerite of late Carboniferous age, and where present
in the landscape it seldom fails to create strong features.

Difficult though it be, at times, to visualize the
" processes operative in more favoured areas, here in the
Cheviots there is a gap in the geological record from Upper
Palaeozoic - Quaternary times®*. However, by way of
compensation, the observer is provided with a more complete
record of the later stages of glaciation, in the form of
deposits, modifications to pre—existing drainage lines and
meltwater channels. Whilst it is recognised that past
climates would produce variations in the efficiency of
subaerial denudation agents acting in the area, this aspect
has so far only received preliminary consideration. Yet
might not the landscape be described also as composite - in
so much as it has been subjected to more than one climatic
regime? With these considerations in mind it will be
apparent that for the present only a tentative denudation
chronology can be suggested for the aiea, although the
presence of erosion surface fragments+ has been demonstrated
both in the field and by the use of graphical methods.
(See M.F. p. 8, p. 9)

EEOnly a solitary dyke of the Tertlary swarm crosses the area
and this, the Acklington dyke, is dated as belng of late
or post-Eocene age.

TIn the delimitation of these surfaces attention has been
given to the slope factor, deoth of overburden and relation-
ships to associated features e.g. valley benches.
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At present the landsurface, whose major elements were
already fashioned in pre-glacial times, is subjected to
subaerial denudation under normal conditions. But even so,
from the evidence of wasting peat hags on the higher parts
of the massif, there appears to have been climatic amelioration
within comparatively recent times. As for the coast, the
writer believes that the present sea level is of comparatively
recent origin and relatively higher than that of pre-glacial
times. The views of Anderson and Woolacott, who independently
suggested late or post-glacial sea levels of 200 0.D. and
150" 0.D. are now supported, whilst the recorded fragments
of submerged "forests" along the Northumbrian coast are cited
as further indicators of change in sea level. The coast 1is
interpreted here as being a submerged type which has been
subjected to oscillations of sea level. These have led to
partial emergence so that the present coast is now in a
youthful stage.

(See M.F. p. 29)

Bxamination of areas of gentle slope in the higher ground
show that these are, in fact, remnants of distinct erosion
surfaces now mapped for the first time. As the map of
erosion surfaces will demonstrate there is a greater number
of fragments on the igneous massif than on the cuestas, and
it is on the massif alone that the older surfaces are seen.
As already mentioned they are best preserved in the northern
and eastern parts of the massif where the relief rises in
terrace-like fashion into the core with "treads" separated
by "risers" of about 2Q0' height. The following three
surfaces are easily recognisable:-

(See M.F. p. 12)

1) 950'/1,000'-1,200"' Though reduced in places to the ridge
state, fairly extensive remnants remain elsewhere.

2) 750'-550/500' Also reduced to the ridge state on the massif.

3) 1,300'=1,500' Remnants of this surface are most striking

in the northwest, and it is suggested that southward retreat

of the principal watershed was early accomplished.

Between 1,550‘ and 1,850' there seem to be two surfaces viz:-

4) 1,550'/1,600'-1,700' Remnants of this surface occur on or
just south of the principal watershed.

6) 1,750'-1,850' In the core or the massif there are numbers
of accordant summits, a plateau remnant S.S.E. of Cushat Law
and a marked topographical break at 1,750'. These however
are much less pronounced than the three above mentioned.

In addition three further groupings of summit heights may

be significant.

7) 2,000' and over Few summits occur at this height within
the area and therefore there can be no certainty as to the
former existence of an erosion surface. The contrast,
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however, between the group of summits at 2,000' and those at
2,350' is noteworthy.

85 900' - 800' Any surface at this level has now largely
been removed, but its former existence is suggested by summit
accordance on the foothills of the Cheviots.

Monadnocks are commonly encountered, indicative that higher
surfaces were formerly of greater extent, and again within
the major valleys bench remnants occasionally have been
preserved. Dissection of this ground to the ridge state is
common north and west of the College stream, but eastwards
the degree of stream dissection is less. To the southeast

a wedge of relatively low ground is driven westwards into the
heart of the massif. From the apex a former high valley
line can be traced between Lintlands and Linhope, whilst
further east the present Breamish is incised into a plateau-
like surface at a lower level, - No. 1) above mentioned, which
has its best development here.

Of the surfaces described for the massif the following
also extend on to the sediments:-
1) g950'/1,000' - 1,200" :
2) 750" - 550'/500'. This surface is plainly seen in
the Quarryhouse moor area.
8) 900' - 800!'. Like 1) remnants of this surface become
more numerous southward on the major cuesta.

In addition to these is the lowest surface of all:-
) 350' - 550'/600! Clearly seen on Barmoor between 350' -

00! fragmentary evidence from the head of Milfield Plain
suggests an upper limit of 550'/600!

The Longridge to the N.E., of the massif probably served as
a divide between the lower Whiteadder and Tweed in preglacial
times. South of it, now, there is first a limited eastward
extension of the Merse drumlin belt and then the ground rises
on to the minor and major cuestas. Both cuestas show steep,
though irregular, west facing scarp fronts whose northward
lowering crest levels (i.e. north of Ros Castle on the major
cuesta) have been severely modified by ice erosion. Because
of the incomplete bevelling of summits, an observer now viewing
the cuestas from the east sees the scarp front crests upon
ridge-like or hogback features which rise above the general
level of Barmoor and Holburn moss in the north. Southward,
on the major cuesta, summit levels increase, with odd residuals
in the west rising above a partially eroded 750' - 550'/500!
surface. Here the low, undulatory topography of Quarryhouse
moor shows peaty deposits in ill-drained sites and duplicates
the characteristics of the Barmoor and Holburn moss areas,
but pronounced glacial graining diminishes to the southeast.
South of the River Aln, because of structure and the state of
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- dissection there is multiplication of inward facing scarp
fronts, and summit levels increase still further to the
southwest. Along the whole length of the eastern flank of
the cuesta, slopes generally are steep although small
"treads" occur southwards (e.g. near Adderstone, south of
Warenford and, more extmnsively, near Rock).

The extent of the coastal plain in the north is restricted
by the Longridge, the major cuesta and the ice eroded
Whinsill crags running eastward to Budle Point. Again,
whilst the seaward end of Longridge is being actively eroded,
with the production of unstable cliffs and wave cut features,
low depositional coastal features are seen to the south.
Beyond Budle Point to Howick it is the Whinsill which pro-
duces stronger coastal features, although low sea cliffs
occur on- the arched sediments at Seahouses. Interspersed
along this stretch there are numbers of restricted alluvial
flats behind blown sand deposits and several extremely
interesting geological sections. Inland, a pocket of low-
lying ground about Belford lies adjacent to a trough of low
ground stretching southwards from Waren Mill, but otherwise
the coastal plain is undulating. From Howick to Alnmouth
the Whinsill's absence removes character from a low cliffed
coastline, whilst inland it is the Whin which forms the
inner 1limit to the coastal plain in the Littlehoughton area.
(See M.F. p. 25)

It will be obvious, therefore, that the present landscape,

though adjusted to structure, is not wholly due to this

alone. Major and minor elements in the present topography
'~ are as much due to processes which were interrupted at inter-
vals and which followed the dictates of climatic changes.
Thus, whilst the area is in a state of mature dissection it
is essential to qualify this statement by noting that
remnants of older erosion surfaces to remain on the higher
ground of the Cheviots proper.

In Pleistocene times the erosional and depositional
processes of ice moving over the area were most important,
(especially the latter on the low ground), but conditions
favouring severe weathering on the massif during late
Pliocene, Pleistocene and early Holocene must not be
neglected. It is considered that ice did not override the
highest Cheviot summits at maximum glaciation, nor did
Cheviot form a centre of ice accumulation and dispersion.
Along the east side of the massif the ice level appears
to have attained 1,700' - 1,750', and above this height
the numbers of shattered tors probably result primarily
from multigelation under periglacial conditions (e.g. the
Standrop tors, on the Cheviot also). Between 1,700' - 1,000
there are numbers of crags which probably were covered
by ice for only a relatively short period. They, too,
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are markedly weathered and generally show alignments
consistent with ice flow directions. To explain the
peculiarities of the glacial deposits in the massif the
writer suggests that a period of deep weathering preceeded
that of maximum glaciation. The rock waste so produced was
removed by ice, and although the bulk of this detritus was
carried afield some 6f it would be deposited in the wvalleys.
This incoming and overriding ice which caused erosion of
obstacles and "bottlenecks" in the line of flow must
originally have been clean, for "foreign" erratics are
absent from the massif proper, appearing only on the margins
at lower altitudes. Judged by the minor landforms

produced by glacial erosion (especially in the Bowmont and
College valleys) and the variability of valley forms

within the Cheviots it appears that during maximum glaciation
the upper ice layers moved in directions independent to those
of the lower layers, whilst some form of glacial protection
occurred in the valleys proper. At a later stage a series
of well-developed meltwater channels was cut round the east
end of the Cheviots from Upper Coquetdale into the Bowmont
valley. These, together.with the variable and often
considerable thicknesses of drift deposits in the Till,
Breamish and Aln valleys seem to indicate a halt or retarda-
tion in the rate of ice recession. Evidence of proglacial
lakes is variable and generally poor, but former levels

of about 500' in the Bowmont and 400! in the College valleys
are suggested. Much more probable however is a 300' lake
level in the Hedgely-Chatton basin (with an associated

delta between E. Lilburn - New Bewick ) Wooperton) and also
at the same height in the M. Aln valley. On the other hand
the 200' and 150' "Lake Ewart" levels in Milfield Plain

are now considered to be of late or postglacial date and not
lacustrine in origin. To seaward, erosion by southward
deflected ice has been especially severe on features lying
transverse to the direction of ice flow, e.g. the sandstone
scarp crests and the Whinsill, but elsewhere with rock
strike and/or pre-existing features correctly.aligned the
ice has merely accentuated the topographic graining, e.g.
near Embleton. Overburden thicknesses show considerable
range on the coastal plain too, but in contrast to the
inland vales the volume of drift deposits is smaller and
takes the form of a chain (e.i. the Bradford Kaim and
continuetions). The form of the drift deposits and the
minor set of meltwater channels on the cuesta dip slope
presumably date from the time when ice retreating northwards
along the eoastal plain had become separated from stagnating
ice in the Cementstone vales to the west.

(SecvM B.a=PT 26, P, 27, P. 28.)

Small discontinuous benches, possibly due to periglacial
conditions, exist in the College and Bowmont valleys together
with solifluction products in the upper reaches of most valleys.
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As yet no patterned ground due to frost action has been
examined and one wedge feature in the Thrunton Tileworks

Lake Clays (Mid Aln valley) might be interpreted equally

as a "washout" as due to frost action. There are nivation
hollows on the higher ground, but the writer does not accept
the Bizle of Henhole on the Cheviot to be corries. Instead,
they may be relic features subsequently modified by nivation,
or entirely due to nivation.

Prior to glaciation the land surface had already reached
a state of maturity but by epicycles rather than by one or
more uninterrupted cycles. Yet, although the topography
is adjusted to structure, interruptions to denudation have
allowed fragments of higher erosion surfaces to be preserved
on the tougher rocks of the ipgneous massif. At present it
is a matter of opinion whether these higher bevels (i.e.
above the 1,000' - 1,200' surface) are considered subaerial
or marine in origin, normally developed or pediments produced
under more arid conditions. Moreover it is possible that
the surface now between 1,750! - 1,850' represents .the
exhumed base of Permian rocks formerly covering the area.

Despite the importance of quasi-horizontal lines in the
distant view of the Cheviots the bulk of the massif is under
steeper slope owing to dissection by rivers and modifications
by glaciation. The present pattern of the valleys and their
form appears to be most satisfactorily explained by the
following sequence of events before and after glaciation.

On the north side of the massif it is suggested that streams
originally flowed from south to north and were parallel.
Unequal rates of headward extension and the preservation of
higher residual areas (especially about the Cheviot)

because of structure and interruptions to process have led

to the emergence of a radial pattern at the east end of the
massif. Again, whilst the lower courses became increasingly
adjusted to structure in the stages following the formation
of the 1,000' - 1,200' surface further abstraction and
capture probably occurred in preglacial times. More
recently the lower stretches of the Kale, Bowmont and Kilham
burns have been diverted by ice and by glacial deposits.
Indeed, the former appears to have been temporarily

diverted eastwards and later permanently westwards. Some
may consider these diversions to be excessively hypothetical,
but the glacial deposits 2 miles S.E. and S. of Cornhill are
of the order of 100' in depth, concealing part of the pre-
glacial courses of the Kale and Bowmont. Moreover an
examination of the deep cuttings near Wooler will demonstrate
canvincingly the capacity of meltwater for erosion.

(See M.F. p. 13, p. 14)
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South of the River Glen the sequence of events is more
difficult to discern because there is little reliable
evidence, and some of this is subject to alternative inter-
pretation. . One factor primarily decides whether the inter-
pretation offered stands or falls - the acceptance of the
supposition that a watershed formerly joined the Ros Castle
(1,036') monadnock to the igneous massif. It is considered
that during the cutting of the 1,000' - 1,200' surface, the
College from flowing northwards shifted its lower course
monoclinally. Subsequently, a tributary cutting back eastwards
from the College along the lava/Cementstone junction is
believed to have captured successive streams, up to and
including the Harthope, which were tributaries of a northward
flowing, fault guided Hetton burn. Meantime, south of the
Ros Castle divide an éastward flowing Breamish stream possibly
was Jjoined by two S.E. flowing left bank tributaries, one
from the Threestoneburn basin and the second flowing over
part of the present Hedgely basin (Rosedean - New Bewick?).

Af this period the Aln is considered to have been a right

bank tributary, a strike subsequent guided in part by the line
of the Bolton fault to a confluence point on Longlee Moor

(nr. 8. Charlton). . The lower Breamish probably flowed east
through the site of the present Englingham gap to pass north
of the site of Rock, (along the line of the Rock fault) until
the completion of the 750' - 550' stage. Break through of
the Ros Castle divide from the north with capture and realign-
ments of the Breamish and Hetton, was accompanied by diversion
of the former Aln to the south, effected by a dip slope tribu-
tary of the Coquet which extended its headwaters over the
faulted area near Hulne.

The effects of structure and process have already been
indicated for the Bowmont, College and Harthope streams and
although the original alignment of the Breamish is problema-
tical, its upper valley is now coincident with a "crush" and
then with the granite/lava junction. All these streams show
deep and well established valleys through the massif, each of
which possesses its own distinctive outlines. Furthermore,
whilst glacial deposits, odd low terrace fragments and haugh-
land are more pronounced downstream in each valley, variability
of form and thickness precludes sweeping generalisations.

The glacially overdeepened Milfield, Hedgeley and Chatton
basins were later the site of glacial dumping and in the
former the Glen and Till streams now skirt the Milfield delta,
produced when the basin was flooded to 200' 0.D. Linking
these basins is the Weetwood water gap, (Interpreted as being
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of meltwater origin) and to the south of it the Till and
Breamish skirt another delta, formed beneath a 300' lake level®

The present River Aln shows a lower tract incised into drift
deposits infilling part of the former valley, whilst the upper
tract now appears misfitted and flowing in a valley enhanced
by glacial erosion. Youthful streams on the eastern slopes
of the major cuesta and on the coastal plain at present are
controlled by depth and form of glacial deposits, form and
alignment of glacially eroded features, besides the dip
slope itself. On Tweedside and north of the cuestas initial
stream development in drumlin topography is seen, with the
Tweed below Coldstream and the Till below Etal occupying
post-glacial valleys.

Thus the development of the drainage pattern has depended
upon the following factors

(a) The struggle between original streaﬁ alignments and
geological structure.

(b) The interruptions to development because of base level
changes with preservation of higher residuals upon
an“igneous massif undergoing exhumation.

(c¢) Additional changes induced by lithological variations
(d) Glacial interference.

On a regional basis the area is subdivisible into units
which correspond to the igneous massif, the basins between the
igneous massif and the major cuesta, the major cuesta and
the coastal plain. Closer inspeection of these units however
suggests further subdivision is possible, into smaller but
nevertheless distinctive parts. In the delimitation of
all these physical units, whether on a regional, area or
locality basis (- map folder p. 30 -) attention has been
paid to the factors of altitude and slope, lithology and
structural relationships, state of dissection, type and thick-
ness of overburden. :

£7t is to be further noted that parts at least of the Roddam
and Lilburn valleys are of meltwater origin.



GENERAL
STATEMENT.

CHAPTER I

GEOLOGICAL BASIS

It is proposed under this heading to consider briefly
and so far as 1ls relevant the salient features of lithology
and structure. Whilst the approach in this section is
broad, detalls of locality and site will be lncluded in tue
maln essay to aid landform interpretation. In view of the
large area to be covered, the author has been obliged to
accept generally the published views of various geologists,
confining himself to checklng, except in some lnstances
where it was possible tO examine new exposures, Two other
points which should be noted concern the literature and also
the fieldwork. Firstly, there is a dearth of material
dealing with the O.R.S. sediments in Roxburghshire and
secondly, the degree of masking by superficial deposits in
low lying areas makes it difficult to reach a truly
satisfactory interpretation.

Examination of the solid geology map (ﬁiggéchovering the
Cheviot area reveals the following general features
1) In the core area lies the mass of L.O.R.S. andesites,
long upstanding and therefore greatly reduced by erosion.
Their outerops are cut off on the North and South flanks by
boundary faults, -contrasting witu a partial fault boundary
on the N.E. margin and still more with the western area
where the 1;vas in pléces are covered by younger rocks or
lie close to exposures of the underlying Silurian strata,

Within these lavas and coverling about 22 square miles lies




lies hhe Cheviot granite, earller interpreted as being a
laccolith formed by a single intrusion in O.R.S. times
(Geology of the Cheviot Hills. Geol. Survey 1932). ‘“ue
more recent view however ig that this is a replacement
granite, (verbal statements by Prof. A, Holmes and Dr. S.I.
Tomkeieff) and exposures examined during fieldwork tend to
support this view. Geographically the granite outcrops in
Northumberland and imparts an asymmetrical aspect to the
whole complex.

2) Girdling this core in a broadly crescentic fashion lie
rocks of Lower Carboniferous age. Thelr inner margin runs
eastward from near Kelso, swings south through Wooler before
finally turning W.N.W.towards Chesters. Outwards from tle
Andesites to the N.E., E,, S.E., and S, the rocks become
progressively younger in age, although the succession 1s
duplicated to the East because of faulting. The "horns"

of the crescent are distinttive in showing L. Carboniferous
igneous rocks and sediments belonging to the basal
Carboniferous groups.

3) The L. Palaeozoic sediments do not reveal an immediately
apparent ground plan. L.0.R.S. rocks form the greater part
of exposures in lower Teviotdale with Silurian rocks showing
only in small windows through this cover. It is also
suggested that the O.R.S. sediments formerly covered a
greater area ( B.R. Geology " Southern Uplands" J.Fringle
Page 57) and have been stripped back by erosion. Recent

work too (Irans. Edin.Geol.Soc. 1948 MacGregor and kckford
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Eckford) in the Jedburgh area has thrown doubts on the
validity of the view that some of the local sandstones
are "Carboniferous outliers".
The most extensive Silurian outerop occurs in the present
watershed area, showing through the covering of volcanic
and sedimentary materials.
%) There is a contrast in the type and distribution of
Carboniferous igneous rocks. Early Carboniferous
activity occurred in the northern and western areas
producing "plug and trap" whilst late Carboniferous activity
was assoclated with dyke and sill intrusions lying in
east and south-east areas.
5) Finally, attention 1s drawn to the Acklington dyke
which trends W.N.W across the area.lt is one of a swarntof Ter:iory
agewhith 1g dated by refaranée to the Adtun partbed(Tertiary
Volecanic Districts J.E.Richey B.R.Geology 1935). The
dyke is of late or post Eocene age thus affording a datum
for geomorphological considerations.
STRATIGRAPHY

The Silurian sediments on the Scottish side of tue
Border "show a fairly constant dip S.E. though now and
again these bedg roll over and dip in the opposite
direction" (The Silurian Rocks of Britain. Geol.Survey
1899). 'The succession is one of thinly bedded blue and
grey graywackes and shales, It is also noted that
approaching the watershed from the N.W. shales become

commoner, graywackes finer, Clough ("Cheviot Hills




Hills" (English side) 1888 Geol. Survey) notes in the
Makendon-Harden Edge area the occurrence of ocecasional
coarser bands, reversals of dip and apparent uncomformity
between the softer and harder shales (compaction or
slumping effects?).

To these observations not a great deal more can be added,
save for the following generaligations. Despite
variations in the strata from a geological standpoint ,they are
relatively homogeneduss in their resisfonce - to erosion. Again,
in parts of Teviotdale, although Silurian rocks are not
actually exposed, one has the impression that, like the ribs
of a thin man, they are not at great depth, and contribute
to the topographic graining.

Sediments assigned to the L.O,R.S. period occur almost
wholly in the faulted Oxnamrowhill area, contrasting
markedly to the great spread of lgneous material of
comparable age. Cheviot vulcaniclity is aﬁsesééd to have
begun in L,O,R.S, times after orogenic movements and
erogsion had affected the Silurian sediments. An earlier
paroxysmal pnase gave way to a quleter and more continuous
outpouring of lava. Activity was longcontlnued and
subaerial in nature, the few isolated sandy and gritty
intercalations exposed in the lava area being taken to be
‘the product of surface wash (The Cheviot Hills pp.8-9 Geol.
Survey 1932). The base of the wolcanlic series is exXposed
on Thirl Moor, and 1n the basal agglomerate Clough obsgerved

Silurian shale fragments and "forelgn" felsltic fragments./




fragments. The latter cannot be matched locally, and are
interred to belong to the initlal phase.

The accepted succession is here listed, and the points
following are of note.

sece M.F. page 2,

Augite-dandesite
Oligoclase-tracayte covering 31/0 of the ama.
Glassy Andesite j
Mica felsite
Basal Agglomerate apout 200' max. thickness
Silurian
1. Rocks of the acid phase are restricted in development
and in geographical distribution, lying essentially S.W.
of Cheviot peak.
2. The Andesites show a variety of colours, dark grey,
brown, purple and red, being usually coarse gralned,
compact and well jolnted. Exceptions occur in the form
of vesicular and amygdaloldal lavas whlch weather out to
form featureless and rock-strewn slopes,
3. Ashes occur in beds of lenticular habit, being
apparently more abundant in the south side of the Cheviots.
These ashes weather in rough, 1rregu1ar'faahion,
contrasting markedly with the auglte andesltes wnich tend
to weather into smooth-faced angular blocks.
4, The glassy Andesites weather into massive rounded

blocks with a tendency to exfollate. It has been pointed/




pointed out (Cheviot Hills Geol. Survey 1932) that this
type has a broader outcrop é.w. or Cheviot peak and
poasibly is more resistant to alteration than the
crystalline varieties.
5. The trachytes are restricted in development and
distribution, being confined to the upper R. Alwin area.
6. Clough has noted that as a rule exposures or these
lavas do not show a predominant set of rock joints, an
observation which the writer has corroborated during
fieldwork. Fieldwork tends to support the view that the
dark grey Andesitic lavag form an aureole about the granite
(see diggram T)e This aureole might well be an important
factor t; be considered when explaining present day
topography, because of its greater resistance to erosion,.
i Finally, the orderliness of the lava types north of
the R. Glen call for comment, the alternating hard and
goft flows corresponding in the present topography to
ridges and troughs.

A diagram has been prepared (Dia@ﬁz? 1) upon which the

resultg or geologlical investigation in the lava area are

portrayed.

Tne Cheviot granite outcrop is essentlally circular,
covering about 20 square miles, together with a posgible

“finger" some 2 miles long extending northwards from the

main mass. It has been remarked and with good reason/




reason (A.G.Jhingran Q.J.Geol. Soc. 1942) that with
exposures being so poor there is no direct evidence for
linking the Common Burn and Broadhope Hill granite with
the main mass. Inspection will at once demonstrate that
besldes Cheviot itself other upstanding areas are within
the granite outerop, e.g. Comb Fell 2132', Cairn Hill 2545
Hedgenhope 2348', Shielcleugh Edge, Standrop Rigg and
Dunmoor. (Of these, Hedgehope lies in the approximate
focal point.) On general considerations the intrusion
was assessed as laccolithic and represented an intrusive
phase in O.R.S. times, but, as has already been noted,

it is now held to be a replacement granite. Dating is by
rererence to the Windy Gyle conglomerate walch contains
granitic boulders (U.O.R.S. by Clough; Basal Carboniferous

by the Geol. Survey 1932). The rock itself is variable,

divisible into three types -

1. Marginal - dark grey and fine grained,
2. Standrop - ligat colour, medium to coarse gralned,
5= Granopayric - pink colour, medium tO coarse grailned.

Tomkeieff (Proec Durham Univ, Fhil, Soc. 1928) has shown
that under the abundant peat cover the granite 1s bleached
and altered leaving a white porous rock or quartz and
whaite mica, there being no kaolinlte present. The writer
has had the opportunity to verity thls statement in the
fleld.

A gigniticant point about the mode oI granite

emplacement is that ir it 1s a replacement granite then




then change in volume does not necessarlly occur. It
Tfollows, theretore, that the Cheviot "dome" is open to a

difrerent interpretation.from that accepted: beforz 1942 as for

eample Clough £ others (See diagram 2. MF.p2)
On the N.W. slopes of the Cheviots, and occupylng the

lower ground, 1ie U.0.R.S, sediments. Little nas been
published recently on tnese rocks, and the wrlter has only
a limited experience of them in the field. However, the
following remarks appear to nold good throughout the area.
Horizontality, or near horizontality, of bedding is a
characteristic feature, tnough exceptions occur, e.g. below
Edgerston dip 25°N (Trané‘ Roy. Soc. Edinburgh Vol. 15

D, Milne), ©Sandstones predominate and are usually dull
brick red, though paler varieties to near walte are recorded
and only rarely is thelr colour yellow. Usually the
sandstones tend to be "thin, soft, brittle and easily
decomposing” (The New Statistical Account Vol.3) Tne
marked inclsion or the Jed and tributary valleys may well
rer lect the comparative ease in downcutting through such
rocks, Subordinate to the sandstones are marls and
cornstones, and these do not rorm important elements in tue
landscape.

Lying at the base of tne Carbonirerous successlon are
the Eementstones. It is estimated that thése rocks
approximate to a thickness of 3000' in Tweedside, thinning
out in the Wooler area to a rew hundred feet and thickenlng
up agaln souttu and south-westwards to some 2000' near

Whittingham. (Geol, Survey Memoir "Beltord, Holy Lsland




I1sland and Farnes" considers diminution of thickness the
outcome of overlap) Although the Cementstones are
dominantly fresuwater and estuarine deposits, when traced
southwards marine limestones appear in the series. Llhe
rock types displayed include grey, green-grey shales,
varlegated mudstones, thin cementstone ribs with frequent
sandstones. Some insight into former palaeogeographical
condltions is afforded by the Roddam Dene conglomerate,
accumulated near snore.in a pocket eroded into the lavas O
form a local base o the seriles. From a geomorphological
standpolnt these rocks correspond in large parc with the
Tweed - Till - Upper Aln and Upper Coquet valleys.

However the Gementstones do form the prominent W/E ridge
at Glanton, the high scarp front near Wandystead and low
parallel ridges in the upper Aln above Walttingham,

Above the €Gementstones lies the Fell Sandstone, which is
responsible for the most striking topography in the sediments.
The Fell Sandstone igs found to thicken as it 1s traced
southwards, estimates of taickness vary from 600' in the
north, 800‘ between Wooler and Belrord, to 1000' about
Rothbury. Whilst massive sandstone 1s characbqrisbic,
changes do occur from place to place, In the northern area
the sandstone ig finer and less resistant, whilst in the
central area the group shows local variations, some outcrops

being coarse and thick, others flaggy, in places falsebedded




falsebedded and occasionally contalning pebble inclusions,
South of Whittingham, (Geol. Survey Memoir Alnwick District)
shales which elgewhere are very subordinate divide the
group into three parts - the sandstones corresponding to a

triple line of crags (Callaly, Lorbottle and Edlingham).,

Except for the northern area the Fell Sandstone is associated

with marked topography. At close quarters in the field,
these sandstones show fluted and grooved weathered faces.
Usually such faces are a characteristic grey colour, but
fresh exposures ghow yellow-brown, reddish or white colours.
Rock joints are frequently seen, often opened far enough
to allow eventually cave formation., The falgsebedded
sandstones, where exposed, are eaaily enough notlced in the
field, since weathering accentuates the beddlng planes.

| Like the Cementstones the succeeding Scremerston Coal
Measures show a facies change when traced N, - S.W., and
are found to become thinner as the beds are_followed
southwards. In the type area they are represented by
thick, massive and flaggy sandstones, with shales, fireclay
and coals (with thin limestones near the base), reflecting
a return to estuarine conditions.(Brit. Reg. Geol, Northern
England, Eastwood). From Spittal to Duddo the outcrop
corresponds with the watershed of an area of low relief,
Southwards from Duddo to qud Mogs a west faéing scarp
becomes increasingly defined, with these measures forming

the cap rock. However, from Ford Moss toward Doddington/




Doddington drift and "moss" largely obscure the outcrop.

In thls area, and also to the east between Shepherd Kirkhill
and Chatton Moor the S.C. Measures are not associated with
strong topography. Locally, however, sandstone crags
simllar to those of the Fell Sandstone do occur. Further
south in the Eglingham Moor and Alnwick Moor areas these
rocks, though present, do not form striking features on the
landscape, whilst in the extreme S.W., this group is almost
completely excluded. Comparison of thicknesses suggests
that the beds become thinnest in the Alnwick area, and

that they thicken agaln to the southwest.

" E.g. Greenwich bores (Scremerston) 1000' thick (10 workable

coalseams)
2 miles S, of Lowick a4} 550' thick
Alnwick | , 300" thick (3/4

workable coalseams)
Debdon ghpsliisnlow about 500' thick
Whilst the Limestone Group above 1s of interest to the

geologist, to a student of landforms it is far from
exciting. The group is composed of essentlally arenaceous
depoaitgfrzgntains marine limestones, shales and subordinate
thin coals. Locally the sandstones form prominent
features, but the limestones, except in stream courses,
rarely display marked tOpogfaphy. Solution effects in the

limestones are lacking in this area - indeed, man-made

scars in the form of disused quarries might well be sald to




to have become their distingulshing characteristic inland.
(Coastal sections of this group, however, afford some
compensation, and details of these will be included in the
coastline survey.) The main limestones number between 15
to 20, range in thickness from 2' or 3' to about 30', and
show a marked constancy over the area. A brief summary of
the major limestones 1s added, together with short comments.
Upper - Dryburn. When fresh saccharoidal with pinkish
tinge.ﬁandbgnks. Grey earthy colour,
Middle - Acre. Compact, hard, light grey colour.
Eelwell. Hard, grey colour. (Invariably rich
brachiopod fauna.)
Oxford. Dark, crinoidal, hard - concretions,
Lower - Woodend. Waitish grey colour.
Dun. Grey when fresh, turning yellow-brown.
At maximum development this group is estimated as belng
nearly 2300' thick, and geologically it is of interest for
two further features. Firstly, within this group is the
Doupster oil shale, indicative that conditions at the time of
formation were akin to those in the nearby Scottlsh area
where ollshales are well developed. Secondly, there is the
occurrence of unconformity below the Red Shin sandstone.
Both the shale and unconformity can be seen on the shore,
some way south of Spittal.
As one might iexpect; ' grits and sandstone beds, with
subordinate shales, fireclay and thin coals, make up the

Mlllstone Grit. The area of outcrop here is small, and

e,




and, ; though largely featureless, some gorge-like tracts in
the Coquet valley and low cliffing about Boulmer occur in

thls group.

U. PALAEOZOIC IGNEOUS ROCKS.

 Tomkeleff (Proc. Geol. Assoc. 1931. Geology Nothumberland
and Durham) has noted that in the Lower Carboniferous
Cottonshope lavas differential erosion has picked out a

slaggy zone. (This zone in the area of the Cottonshope

Burn and its tripbutaries corresponds to a terrace-like
feature). The lava flows themselves appear in places to be
of a pahoehoe type, and elsewhere show rude plllow structures,
In contrast the Carter Fell and Lumsdon Law igneous outerops
were intruslive in nature.

On the lower ground of Teviotdale and Tweeddale north
of the watershed basaltlc lavas were outpoured in Lower
Carboniferous times. Initial plateau type basalts were
followed by "puys" - the latter today, d.. T.o “vorio
form upstanding and distinctive topographic features (e.g.
Black Law, Lanton Hill, Dunion).

Wailst the Whinsill may be held to be at its Dbest
scenically in the vicinity of Hadrian's Wall, its crags
never-the-less are impressive in N. Northumberland. The
sill is an intrusion of late Carboniferous age. At places
of maximum development it attains thicknesses of 80'-120',
and shows transgression and flngering outb. Typically a
quartz dolerite, 1t weathers dark brown or grey, being blue

grey when fresh, Columnar forms are common, spheroidal




STRUCTURE.

spheroldal weathering and/or block disintegration are also
characteristic.
Structure.

%igmisis in several respects incomplete, but sufficlient
is shown to jJustify immedlate generalisations on the area's
structure. (For Geol.sections sw MF p4).

An obvious three-fold division is revealed by the map.

To the north and south of the Cheviot massif lie the troughs

of Tweed and Redae. The latter ig interpreted as being

structural (Proc. Geol, Assoc. 1931 Hickling), the former

also has been claimed to be of a similar nature (Scottish
Geog. Mag. 1915, Gregory). To the east stretches an area
much faulted, showlng two large antliclines together with
minor flexures coastwards. In this area one notes further
that the northernmost Holburn Anticline is flanked to the
west by the Hetton syncline. The third area composed
almost entirely of igneous material , 1s bounded on three
sldes by the other two areas. Within it crushlines and
faults are more apbundantly developed on 1ts south side,
and the Cheviot granite 1g exposed at its eastern extremity.
Previous workers have observed that the major fault
trends in the volcanics and in the Carbonirerous sediments
Tall into distinctive groupings. lt 1s here noted in

addition that the general structural pattern shows a rough

‘symmetry about & line drawn E.N.E. from Scotsman's Knowe

1) trom Scotsman's Knowe radii to Kirknewton and Alnham

poundary faults were checked and found approx, equal.
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equal.

2) The two dyke echelons, High Green and Holy Island, run
approximately equidistant from this line,

3) The Holburn and Lemmington anticlines lle on either side
of this line.

4) The Whinsill "bulges" in the coastal area about this line
fairly symmetrically.

In the Cheviot complex two fault and crush systems are
recognized (Geol, Mem. 1932 "The Cheviot Hills"), an older
N.N.W. and N.E. system, and a younger E.-W, onse. The N.E,
system, though possibly following the N.N.W, 6 was stronger,
and has been subject to still later movements. Clough
(Geol Survey 1888 "Cheviot Hills") early recognlsed the
lines of movement, and commented on difficulties of
interpretation in tue field. He noted the topographic
differences assoclated with the two maln crush breccla types.
The more common quartzose type, proving more resistant to
erosion, tends to form minor upstanding features in the
landscape. In contrast, depressions and gullies form where
. the calcite brecclas weather out more readily. Without
doubt, crush features can best be demonstrated on the ground
about Scotsman's Knowe.  Here, running N.E.-S.W., 1is the
Harthope crush, traceable for 15 miles across the massif,
and extending up to 100 yds. width. To the southwest the
upper Davidson Burn lies on another crush (ecaleite breccia),

whilst the Upper Breamish valley to the southeast follows
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follows another crush line between High and Low Bleakhope.
The boundary faults to the lavas appear to continue through
the Carboniferous rocks near Ford to the north and Glanton
to the south.

The original interpretation of the igneous dykes in this
area was made by Clough, who considered them to show a
radial pattern. A reinterpretation made by the Geol,
Survey more recently groups the dykes into two swarms
aligned N.N.W. and N.N.E. respectively (See diagﬁsggl? and 4).
It 1s not proposed to give further detalls on the dykes in
this section, though some will be given where appropriate
in later portions of the essay. (For immediate detalils
reference should be made to Geol. Survey Mem. Cheviot Hills
1932 page 95, whilst Anderson in "The Dynamics of Faulting"
considers them along with other Caledonian dykes pp. 168-170).

Lo the southwest local small-scale faulting (N.N.W,N.N.E, )
on the Scottish side of the Border contrasts with the few
long N.k, trending faults south of the watershed. The
U.0.R.S. rocks do not appear to have major significant
structures ( paucity of present information?). The Silurian
strata after isoclinal folding, uplift and denudation, were,
and still are largely, covered by later deposits.

The general pattern shown by faulting in the Carboniferous
rocks north of the Holburn anticline 1s fan-like convergent

on Haggerston. Whilst the coastal series are of minor
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minor importance, much heavier faulting occurs inland about
Ford, and south of Ford Moss fault throws become southerly,
In the latter locallty the Geol. Survey observe that

lateral movements up to # mile are associated with the
Slainsfield fault. Southward lies the large Holburn
anticline together with the Hetton syncline, but separated
by the inferred Hetton fault, Wnilst this fault is neithef
seen nor proven, there is sufficient geological information
avallable to Jjustify the insertion of a faultline, The
anticline trends slightly west of north, pitches northwards
and ie asymmetrical, with the steeper 1limb on the west flank.
No large sgcale flexures lie to the east, but smaller
contrasts of dip are shown. E.g. north of Belford dips are
seaward, whilst to the soutth some undulations occur, In
contrast to the northern area faulting 1s now characteristic-
ally N.E./S.W. and throws are considerable, e.g. the
Chillingham - Annstead dislocations,

The Holburn anticline when traced southwards dies away,
being almost immedistely replaced to the east by the S.S.W.
trending Lemmington anticline. Like the former, this
anticline, too, ig fault bounded, by the large Bolton fault
lying to the west. This anticline is alsoasymmetrical,
with the western limb showing the steepest dips. Wegt of
the Bolton Fault lesser faults splay off S5.W., whilst to the
east faults generally run in E.N.E.-E.S.E, directions,.

East of the Lemmington anticline small flexures ocecur,

showing S.=-S.E. trends.
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trends,

Holmes and Harwood (Min. Mag. 1928), commenting on the
Holy Ieland and High Green Quartz Dolerite dyke echelons,
suggest that they formed as the Cheviot area moved bodily
to the east (in relation to the ground north and south).
Again, the Geol Survey Memoir Alnwlck District, referring
to faults splaying off the Bolton Fault, add that “such an
arrangement seemg to reflect the influence otr the Cheviot
massif acting as a centre of resistance to constant pressure
from the east”. Andergon (The Dynamics of Faulting pp 38~
39, p85, pp52-53) more recently has oftered an alternative
explanation for the formation of the dyke echelons, Hetton
Fault and the Holburn Anticline. In briet, the echelons
may be explained by there being difterent stress directions
at different levels in the crust, and the Hetton "fault"
may?%n Armoricasn shear zone with the Holburn anticline
representing a connected struéture.

In conclusion, the following structural elements are
ligsted as being important in considering present landforms.
16 The fault and crush features ln the core area are
associated with ma jor and minor topographlc eftects,

Allied to these, the dyke swarms are responsible for many
small scale, but well markéd, features.

2. Whilst the granite ig broadly coincldent with the
highest ground, this is by no means a hard and fast rule.
Bs The Holburn and Lemmington Anticlines and tne Hetton

Syncline are important and will be dealt with 1n the



the landform section.

4, The faults in the N. Northumberland area which have
been described briefly are often associated with large
and small scale changes in topography. In addition,
several of these faults have conditioned the spread of tne
Whin 5111, (E.g. N. Kyloe Plantation, where the passage
of the Whin from Fell Sandstone to Scremerston Coal
Measures 1is coincident with a faultline.)

5 The Whin Sill forms a strong feature in the present
landscape, belng occasionally assoclated with small
inversiong ot relief. Rarely is its characteristic

topographical expression wanting (e.g. Alnwick Moor) .
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MORPHOLOGICAL ANALYSIS.

S0 far as possible this section attempts to be objectlive,
being undertaken with three ends in view,_
1) to afford a visual ald to bhe reader,
2) tolexpress what has been learned about the topography
of the area,
3) to assess the merits of the various techniques used.
The various techniques are congsidered in turn, and the
results tabulated at the end of the section.

18 Hypsographic Curve. (Based on Bartholomew %" sheet 42
(See  M-Fpoge5)

covering the area.)

Degpite the relative crudity of the data it 1g apparent
that marked changes of "area" occur between 400'-600' and
again above 1250', The curve as plotted, suggests
ecritical heights to be at 1750', 1250', 800',6 600',6 400'

and possibly at 200', with the "area'at a minimum above

1750°'.
2. Clinographic Curve. (s« MfF. p5)

This curve was constructed using the Hanson - Lowe
technique, and the areas used for the hypsographic curve.
The average slope figures show a threefold division,

a) low average slope values below 600',

b) intermediate values between 600'-1750",

¢c) highest values above 1750' but progressively
diminishing in amount upwards.

The curve itself shows convexity of form at bLhe extremes,

in contrast to concavity in the mid portion, Angular



ALTIMETRIC
CURVE.

2.
Angular changes of average slope occur at 100', 3/400",
6 /800%, 1750', 2250', and 2500'.
In both curves the profound change about 1750' is a
significant feature,

De Altimetric Curves. (s« MFp5)

These were constructed from 1.25,000 provisional sheets
covering the area, The technique is based on that
employed by Hollingworth (Q.J. Geol. Soc. 1938), but with
slight modification, A 50' interval of summit contour
groupings was adopted, and 1ﬁ addition W/E altimetric
curve strips were constructed. The aim in construction
of strips was to assess the degree of generalisation present
in the altimetric curve, and to afford a means of comparison
with corresponding superimposed profiles.

At this point the results of Hollingworth's work with

maps of the Borders are ingerted. He finds a 270' maximum

" and assigns it to the drumlin topography. A deep 380"

minimum occurs, but is not followed by a 400' maximum.
Further maxima are noted at 560', 760', and 920', followed
by a prominent 1070' peak (the latter rising by way of an
intermediate sbep); Other possible features occur at
1150' | 1470' and 1650', with a minor minimum at 1820',

together with a 2000' maximum. Finally, he comments on

~the approximation of Cheviot peak to the Lake District

2630' maximum and the 26/2700' S, Upland summit level./
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level,

Examination of the curve plotted shows the following
broad trends. There 18 an increase in numbers of summits
to the 200' mark, followed by diminution to about the 400'
mark. From this helght the numbers increase to a maximum
bebween 5/600' followed again by diminution. The rising
trend from about 800' reaches an acme at 1000' mark, and
1s followed by a general drop to 1800', though a slight
inflection about 1400' ig of note. Above 1900' the curve
ls considered unrellable, dealing as 1t does with scant
information.

It appears to be a justifiable critlcism that the curve,
as constructed, lacks definition at higher altitudes, and
_maxima and minima are not quite so clear as one would have
wighed. (See diﬁ%ﬁ%m 5 for Hypsographic, Clinographic,
and Altimetric Curves.)

Altimetric curve strips are provided, together with a
reference map, (see dlagram 6) and the following comments

M.F page 6
are added.

1) The two southernmost strips show curves which indicate
sympathetic variations but with a 100' difference in phase
below 1300', (It 1s the most southerly strip which shows
acmes at the lower altitude.)

2) Strips 20/30 and 30/40 compared show discrepancy at
500' and 600', bﬁt betwéen 750" and 1300' the curves are

in phase, though amplitudes differ. Above 1300' the curves
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curves become out of step again.

3) Strips 30/40 and 40/50. Strikingly in phase to the
6/700' mark, 1100 and 12/1250'.

4)  40/50 and 50/60 compared show strikingly similar curves.
5) 50/60 and 60/70. Similar curves but a 400' maximum
absent in the northernmost curve.

6) 10/20 and 40/50, represenbing the Cheviot flanking
strips, are closely similar from 950' upwards.

The main points to emerge from a consideration of these
strips 1s tue presence of only one maximum constant for
each curve at 200'. In contrast, minima at 350', 450",
950', and 1900' occur in each curve. (See App. 1 for
tabular information on these Altimetric strips and also
Hypsographic, Clinographic and Altimetric curves.)

In addition to these techniques, use has also been made
of superimposed and projected profiles. Nothing new was
attempted in constructing the former proflles, but in the
latter the writer used a new medium, i.e. balsa sheet, 1in
construction a model, with some success. (It is proposed
in the section dealing with projected profiles to give
some indication of working method employed in constructing

the model.)

The Superimposed Profiles were constructed from standard

1y 0.S. sheets covering the area, and are aligned W- E,

They are spaced at 1| mile intervals using a horizontal
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horizontal scale of { mile to the inch and a vertical

1/10" = 100'. The proriles face south, and only the upper
parts of the more distant curves are plotted.

Sheet 81. ( seMF page 7).

In the west there is a level suggested at 800' swinging
S.E. and falling gently. To the east and broadly
colncident with the Andesité outcrop lies a clear cut step
to about 975'. This level also trends S.E. and appears
to fall slightly in that direction. To the east the level
rigses to about 1025. A dissected surface from about 1100’
to 1275' 1s suggested by crest alignments above this latter
height.

In the central areé the most striking feature is tue
triangular mass upstanding at 2000+ and beneath, the
summit levels occurring at 1800‘ and 1600', It is a
matter of opinion whether these tﬁo helghts indicate one
or two surfaces,

In the eastern section the most obvious feature
suggested is a high level bench falling away S.E. from
1150'-1100",

Sheet

Of immediate interest is the triangular area of
comparatively lower crests opening out southwards. The
higher flanking crests show some accordanceg at 1700',
whilst the triangular area may be dilvlded in two parts.

- Of these, the western portion shows ground falling from

1300' to 1150' in the S.W, and 1100' in the S.S.W. It



It is limited to "the west by a 15-1300' ridge. The more
easterly portion lies between 1150' and 9/950', being
bounded on the east by an upstanding area 1500'=1400"',

In this upstanding ares a possible valley in valley profile
1 s shown, suggesting the existance of a high level valley
bench between 1400' and 1150', The one profile ruanning
west of the Rede line shows that a 1650'=1550"' line neatly
trims the crest line,

Sheet 2,

The eastern section of these profiles suggests a 600'-
450' former surface followed by a sharp descent Lo the 400'
mark, The 600' level is common to both sides of the Fell
Sandstone cuesta, and even on the south side also, Is
the 600' level then a true flat? The area between the
Andesites and Fell Sst, shows a 600' summit level and
suggests a southward dipping surface below, with 500' summits
in the foreground. - The upstanding central portlion of
Ros Castle is obviously a residual and to be correlated
with the high ground to the west. About this monadnock
feature an BOO' level 1s suggested,

Sheet 4. j

The eastern portion of the curve suggests a 375' level
with the next tread coming at 500'-525' rising from S,W.-
N.E. Again a well marked 900'-850' surface is of note,
and the curve also suggests that 600' 1s somewhat eritical,

An albernabi?e suggestion, using summit alignments, is
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is that there might be two surfaces between 400' and 700',
To the west levels appear again at 1800' and 1300',
together with a portion of the low triangular area
mentioned on page 24, The last mentioned may be a possible
high level bench falling southward from 1100'-950/900',

The superimposed profile obtained by combining all these
profiles.ia noteworthy in showing accordance of summits
at 2000', 1800', 1300', (+1050' centre foreground) in the
core area, and 900' on the eastern flank. (5cM.F. page8)

diogram 7A.
Projected profiles were constructed using W, D, Johnson's

technique ( as amployed_bf Fleet) for 1" 0.8, sheets
covering the area. The profileé are aligned N.E./S.W,

(See MF. p8 diagram 8).

and each profile covers a strip of country 2 miles in width.
In the construction of each profile helght readings were
taken at every 1/10 inch, and it was found to be quicker
and more accurate to record and then to plot each reading.
A horizontal scale of 1"=1 mile and a vertical exaggeration
of approximately 10 were used, the author consldering

that a vertical exaggeration of 20 (advocated by Johnson)
to be excessive. The profiles were next placed over 1/8"

balsa sheet, clamped and, with the ald of an ordinary pin,
the profile points were pricked through onto the wood

. beneath, The base line (sea level) was also transferred

in this fashion, After removal of the paper profile, the

profile was redrawn on the wood and the section cut ouk.

(A cutting knife or razor blade was adequate for the
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the cutting),. The finished sections were then slotted
into prepared battens and finally mounted over a 1" golid
geology map of the area,

For sake of comparison with the more tedious method
using plywood, the following may beé ‘taken as average rates
of worlk. Drawing, transfer of data from paper to wood,

30 minutes per 36" strip. Cutting and trimming 36"
section in balsa sheet, about 45/50 minutes.

A brief summary of some features shown from the projected
profiles follows, About the monadnocklike Cheviot core
one notes the immediate contrast between the eastern
flank and the others. Ag the topographic map clearly
shows, the state of landscape dissection is markedly
different on the north and west sides of the College R, line
Thirdly, it seems proper to observe here that during
Quaternary times the deflection of Tweed ice southwards
had a most striking influence on topography and topographic
gralning, especlally in the ﬁorthern part of this area.
These preliminary remarks lead one to expect that what
remeins of former erosion surfaces should lle south and
southwesﬁ of Cheviot itself, and that elsewhere, for the
most part, only fragmentary evidence can be expected.

The fifst level of any wldespread consequence would
appear to be about 1800', Above it there may be a summit

accordance at 2000' but owing to the small area involved
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involved and limited distributions, any assertions about
this level can be no more than tentative. On the western
flank of Cheviot the next criéieal height 1s at 1600’

( Sections 9, 10 and 11), A marked step down to 1500'
hereabouts is followed by a possible surface lying to the
west between 15/1300' and sloping southwards. Indeed,
Sections 7-11 strongly suggest a valley-in-valley profile
cut into this surface with a "valley bench" development,
The "bench" drops southwards from 1300'-700' in 6 miles.
Another feature of note on this flank is a "high" Breamish
valley line coincident with a crush llne,

The S.Eastern flank of Cheviot appears to offer little
more than fragmentary evidence, and yet that little may be
of considerable significance. Firstly, one notes the
"tread and riser" form of the topography. Treads roughly
correspond to 1750', 1500', 1300' and 1050' at higher
altitudes. In the moré.southerly portions of the Andesites
a former surface 1s suggested beginning at about 950' and
falling away to possibly 650'.  (650' is a prevalent
summit level on the sediments about Cheviot.) Also it may
be noted that thé height range 750'~650' is a feature in
the more southerly areas. Finally, a rather prominent
summit height on the sediments occurs at 550',

On the nortﬂern flank of Cheviot one notes again the
stepped topography, generally down towards the N.E. The
critical heilght values would appear to be at 1800/1750', /
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1800/1750%, 1550/1500%, 1300', 1150', 900°', 750', 550/500°'.
In addition to the diagram showing the pro jected profiles,
another (Eiﬂﬁﬁﬁg 9) emphasizingaz?d locating the heights
mentioned has been prepared - it embodies the results of
field-work and probably speaks sufficiently for itself.

A final bentatife inference concerning possible groupings
of the héights mentioned may be drawn. From the profiles
the following height ranges might well be grouped -
18-1600', 1550/1500-1300"', 1250-1050' 6 9-800', 750-600" or
550' (or 950/900-600'). These groupings are merely
suggested by the profiles and like the results of other
techniques, are not consldered to be more than a preliminary
interpretation. (For Superimposed Profiles, see Diagram 7,

M.F 7
and for Projected Profiles, Diagram 8.)

M.F page

It is hardly a matter for sur;;i:e that, with the
growing volume of materlial in this section, conflict. .. in
thought and interpretation should arise. A further set
of profiles, somewhat more selective 1in character, was
constructed for the area covered during field-work, The
éim was to produce profiles of a more critical nature.
The starting point adopted was the watershed, and from this
gsomething akin to a projected profile was bullt up.
Method -~

Agsume that a light source is held at an 1ﬁfinite
distance from the landscape so that the light rays are
horizontal and parallel. Next conslder that all topography

save the watershed in questlon has been removed, and the
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the raaﬁinant Shadow cast by the watershed 1is plotted on
a vertical plane surface held at 90° to the light rays,
Having plotted this profile, the next abage is to assume
that the topography between the watershed and the next
stream line (towards the light sourca)lhas been replaced.
The ahadow_cast by this terrain is in turn projected as
before on to the plane surface. Finally the whole of the
topography between the first watershed and the next watershed
(bdwards the light source) is considered to be in place
and its shadow projected and plotted as before. (See
explanatory diagram 10),

The technique was applied to a pllot area where, for
part of their courses, adjacent streams, the Kale, Bowmont,
and College',. flowed nearly parallel in an approx. N.Easterly
direction. Graph paper was mounted on a map east of
these streams, and aligned north/south. The light source
was aasﬁmed to be to the west, and transfer of heightg was
simﬁly effected by use of a setsquare. Obviously itlls a
disadvantage to have the watershed turning away westwards
or eastwards, but it is hoped that the advantages of the
becéﬁigye are ample compensation. In Diagram 11 the
initial profile drawn was the watershed line bebweeﬁf
Harthope Burn and College Water. The second profile
{stippled) represents ground lying between this watershed
and the College Burn itgself, whilst the third profile (solid)
repregsents the watershed of the College and the Bowmont.

The three profiles considered are in the writer's opinion



- 3N

opinion most promising. An element of solidity is
suggested, and bhereiavoidance of exaggeration in length

of profile. Furthermore, the ground in question portrays
adequately the stepped nature of the terrain approaching
Cheviot from Wooler. It also shows well a dissected ridge
watershed between College and Bowmont. Finally, erosional
features seen in the field, but apt to be missed by the
superimposed and projected profile, are included in this
method. From these results a more ambitious serles of N-S
sections (based on this method) were drawn to cover the

E, Cheviot aréa (Diﬁéigisia). The sectiong differ from

the "pilot plots" in that all projected portions between
watersheds are undifferentiated and shown in black.

Direct comparison with superimposed profiles (Diagram T7)
shows immediately the difference 1ln numbers of profile lines.
The critical heights suggested from this N/S set of profiles
occur at 2000', 1850/1800', 15-14-1300' lowering southwards,
1200-1100" at north end, 1100-1050' at south end, 700' on
sandstone cuesgta.

Attempts were made to produce a relative rellief map for the
area, and also a map of average slopes ag outlined by A,
Miller (Pres. Address I.B.G." 1948). In both cases "pilot
areas" were deliberately chosen in rather difficult country.
(Both occur on sheet 81 1" 0,5.S., the former covering

ground about Kirk Yetholm, the latter an area athwart

Harthope Burn.) The results were disappointing, and both/

X INSTITUTE OF BRITISH GEDGR APHERS.
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both projects were abandoned. (For further details see
Appendix 1(4)) Again, the technique employed by A.G.Ogilvie
("Debatable Land"- A.G.Ogilvie S.G.M. 1944) was used to
produce a map of the area, showing ground with slopes of

1 in 40 and less for heights above 250'. In addition

the map portrays, by means of dobtted lines, ridges or
crestlines with the same limiting slope value. The map
itself is best appreciated agalnst a topographic and a drift
map. No hard and fast rule can be laid down for the
thickness of drift material, save that the drift thins and
disappears on the higher upstanding ground. A quick survey
of H%p 3§shows immediately the contrast in numbers and
aligﬁgzzt of these low angle sglopes, divigible into the
followling groupings

(a) Teviotdale, (b) Carboniferous cuestas, (c) Cheviot
volcanics.

(a) Teviotdale shows several of these areas, especlally
Below 1200', backed by a "riser" to 13/1400' and above.
Examined collectively, a general lowering of height to the
N,E. is apparent (but note asymmetry of valleys). The
greatest frequency of such slopes occurs for height values
7/800' and 850/900'. Moving N,E. to the northern flanks
of Gheviot one notes between Kale and Till the ridge
allignments which are the result of ice moving down the

Tweed Valley and passing over alternating hard and soft lava

flowsg.

(b) To the east, on the Carboniferous sediments, lies the

X  ScomiSH  (EOGRAPHICAL.  MAGAZINE.
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the mogt extensive area with 1low slopes west and south of
Lowick. North of thls expanse, glacial graining is again
apparent from the map. The Barmoor surface itself appears
to be only slightly veneered with glacial deposits (see
over?#ﬂggﬁﬁpap), and may be essentlially erosional.
Indeed, examination of this northern Carboniferous area shows
the greatest frequency of low slopes to be at heights
450/350" and 300/250'. South of thisg area, and still
north of the R.Aln, occur many low angled slopes, most
numerous on the bevelled top of the cuesta and the dip slope
east of the N/S watershed. These gentle slopes take the
general form of "treads" lowering towards the coast, and
they are most abundant at 5/400' and 350/250'. Between
the Aln and the Rede the greatest number of gentle slopes
occur on the dip slope of the Fell Sandstone cuesta, and
rise west (as in the area just considered) to about 800',
From the Aln source to mid Coquet the slope heights rise to
the southwest, whilst between Coquet and Rede they rise to
the northwest,
(c) In the volcanic dountry such areas of low slope are
largely absent or reduced even to the ridge stage. One
can, however, readily trace the higher upstanding watershed
ridge trending N.E., along the Border.

It is now deemed appropriate to list the findings of the
various techniques so that direct comparisons may be made,
and also to judge what features are common throughout.

Further, to this a brief statement will be added to show
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GENERAL SURVEY
AND
SUMMARY.

to show how far field evidence confirms the analysis.
CHAPTER 3.
Two maps are prepared (Diagram 9 and 94) with the first

(94) a graphical representation of
a) the major topographical and significant changes in the
present landscape, (seceME pit)
b)  the significant crests and summit accordances,
c) the bevelled surface remnants observable in the field.
The second map (9) offers an interpretation made by the

MF pagei.
writer of these features in terms of erosional surfaces.
The term 'surface' is here taken to indicate ground bevelled
under normal and glacial conditions, peing applied to
terrain where the-overburden is patchy but thin, absent or
so far as can be ascertained is of no great depth.
(Naturally the slope factor has been considered for the
proposed surtaces.) Again, ratner than suggest possible
correlationships for thegse surfaces elsewhere tne author
deliberately refrains from becoming speculative and prefers
to await the results of fieldwork in adjacent areas.

This area shows a polycyclic landscape which, despite
glacial modification is at present in a state of mature
digsection (i.e. topography adjusted to structure).

Field study in the area suggests that remnants of the
following surfaces occur - these are listed 1in order of
definition in the present landscape.

A, 950/1000' - 1200', This surface is reduced in places
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places to the ridge étate but fairly extensive bevelled
remnants femain.elsewhere.

B. 750 - 550/500'. This, too, in places is reduced to
the ridge state, but in the Quarryhouse Moor area it does
seem mappable.
C. 1300 -1500"'. This surface is best seen in the
northwest of the area studied, and suggests ﬁhat retreat
southwards of the main watershed (Border line) was early
accomplished.
D, 1550/1600 - 1700. Remnants of this surface occur
chiefly on the principal watershed or just south of it,
o 7 additibn the following are also suggested, but for
the several reasons stated are difficult to delimit
precisely.
E. 350 - 400', It would be a matter for debate to fix
rigidly at 400' the upper height limit for this surface.
Despite its clarity on Barmoor and possible bench remnants
occurring nearby, the wrliter 1is not sure

1) that marginal meltwater cutting was responsible
for the production of the bench features,:

2) that higher equivalents of the Barmoor surface
did exist at the southern end of Milfield Plain and in the
Holburn Mogs area.
F, 1750 -~ 1850", This depends largely on the occurrence
of a significant topographic break at 1750' and accordance

of summits within the height range quoted. However, the
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the possibility of a resurrscted surface formerly occurring
al this level should not be overridden, - Cheviot repre-
senting a monadnock on such a surface. (Attempts have
been made with mixed results to extrapolate the base of the
Permian outcrop from near Ferryhill onto the Pennines to

test this possibility there - time, however, has not
allowed the matter to be pursued further)

G: 2000"' and over., With few summits and remnants
avallable in the area, subdivision tends to be of a
tentative nature. However, for what it 1s worth, summits
about 2000' stand in contrast to those at about 2350',

H. 900 - 800', Any surface lying between these limits
has now been ﬁostly removed, and it is the frequency of
summit accordance on the flank of the massif and on bhe
Fell Sandstone southwards which suggest its former presence.
On the latter it might be argued that one is dealing with
the lower extension of one of the higher surfaces, but
examination of these summits in the Kale - Bowmont area
tends to offset this possibility.

One further point concerns the actual portrayal of the
surface fragments on the map. It will be obvious that the
most satisfactory method of deplecting outliers or monad-
nocks of higher surfaces aiong ridge features is by use of
symbols. Furthermore, with dissection to ridge state
common, the more conventionallmapping of surfaces was
hardly applicable.

A description of the major topographical features is
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18 now presented with a general survey being followed by
a long systemmatic account of the area. The initial
survey considers major topographic changes in the land-
scape, (1) on the sediments from Spittal southwards
towards Alnwick, then southwest towards Rothbury, (2) on
the igneous massif from north to south, and (3) in the
Till and Upper Alan valley areas. (Reference to 9A and

MF o
P
location map will assist the reader through this section)

The Eiﬁg.lengtby treatment which follows is partially
descriptive and partially analytical. The method of
treatment is td consider the lava country in terms of
interstream areas, and the foothill.area north of Bowmont
is treated after the Upper Aln Basin for comparitive
reasons. Eagst of the massif the Carboniferous sediments
are examined in a slightly different manner. The smaller
western cuesta and its less defined continuation towards
Spittal are taken as a’' unit, and first considered.
Following upon this tne major cuesta ls described,
subdivided -for topographic reasons as well as convenlence
into northern, central and southern sections.
(Note: No effort is made to give detailed information on
river valleys or glaclial effects other than what is
sufficient to assist interpretation and understanding of
particular features.)

Major topographic changes in the landscape (See map 94).

ME pll.
Wnilst the Carbohiferous sediments to the east show

abrupt scarp slopes facing west, they also show, when



when traced from north to south, bevelling on the cuesta
crests, trimming of the dip slopes and a stepping up in
summit levels. Inspection shows the trough of low ground
between Norham and Goswick to end somewhat abruptly along .
a line from Berryhill - Lowick - near West Kyloe (a), i.e.
broadly coincident with the 350' contour, while some short
distance south of this line another 'riser' appears
approximating to the 500' contour (b). Although this
latter topographic break is well marked at the north end
of Kyloe Woods, by Watchlaw 1t represents the northern
end of a former NW/SE trending ridge. Further west
however, south of Branxton and at Haddon Rigg and Horse
Ridge the 500' contour is again significant topographically.
East of Chatton a well defined break of slope (c¢) running
W - E occurs, and south of this the ground rises to 1000’
at Rog Castle. Tarough Chatton Moor itself a trough of
relatively lower ground (falling away eastwards) is
distinctive. South of the Aln Gap summit heights between
8/900' now become more numerous and widespread, whereas
about Rog Casgtle they are sporadic. Finally, southwest
of a 1line through the Upper Coe and Millstone Buras (d4) in
the northern Rothbury Forest area, summit heights about
1000' indicate a slightly highér summit level on the cuesta
The eastern slopes of the main cuesta show two major
~breaks in slope. The first of these 1s constant at about

500', whilst above it the other break rises southward from

750 - 900', Although the coastal plain in the north



north displays no major topographic breaks, a trough of
low ground between Waren lill and Newham is to be noted.
At the latter place the trough divides, a more restricted
line trending southﬁards towards Souta Charlton and
another branch swinging eastwards via Llughall Grange into
Beadnell Bay. IFurther south the ridge line between
Shilbottle and Newton (corresponding to the junction of
middle and upper limestone groups) divides the coastal
strip from Alnwick Moor, rising by way of a shallow
strike vale.

As has already been mentioned, the northern outcrop of
the Andesites is associated with a topographic break (D).
Southwards at the head of Milfield Plain occurs the most
pronounced 'riser' in the area. This break occurs along
a line from Kirknewton to Wooler (e) and,like the northern
one(b))it reflects the underlying structure. Both changes
in topography approximate to lines of faulting and Jjunctions
between less resistant Carboniferous sediments and lavas.
The Kirknewton - Wooler line most certainly has been made
more pronounced by glacial erosion (for at the W. and E,
ends 'treads' with crests at 5/600' occur, and streams
flowing nortawards to' Milfield Plain use valleys which
hang at about the same height, e.g. Akeld Burn.)

To the west between Bowmont and College waters two marked
steps occur in the topography.

1) South of a line from Kilham Hill - Coldsmouth - Staerough

( Kirk Yetholm) - Grubbit Law summit heiguts increase. (e)/



(e).

2)  Paralleling 1) and closer in towards Cheviot the

next step up in summit levels follows a line from Sauchie-
side Hill - Craik Moor.

On the N.E. slopes of the Cheviot massif a repetition of
this phenomenon occurs. Marked topographic breaks occur
along lines

(1) Easter Tor - Great Moor - Coldlaw - Langlee and

Long Crags

(2) Newton Tors - Preston Hill - Broadhope - Dunmoor.

In contrast-to the concentric 'terracing' of the northern
part of the massif, the southern area shows a wedge of
relatively lower ground driven west into the S.E. flank
(broadly coincident with the Breamish valley). Here on
the margin lies a marked break of slope, in part dependent
on the Andesite/Sedimentary rock junction and in part due
to glacial effects (f). Westward the next marked topo-
graphic break follows a line from Kelpie Strand - Reavely

intrenchment - near Linhope - Little Dod = Hazeltonrig
Hill (g), and above this lying at 1750' comes the next

break, V like in plan (with the apex pointing westwards).
As with the northern margin of the voleanics, so too the
southernmost is marked by a distinct topographic break (h),
One final point concerns the residuals at 2000' and over in
the watershed area. Windy Gyle, Bloodybush and Cushat

Law lie in W-E alignment and are noticeably separated from

the Cheviot, Comb Fell and Hedgehope area. Cheviot peak
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peak itself lies at approximately the same height as the
sunmits of Hart Fell,Waite Coomb to the west in the
Southern Uplands, whilst the approx. 2000' summits show
correspondence to those of Cauldcleuch Head 1996', Greatmoor
Hill 1964', and Peel Fell to the southwest. (Note that
these latter summits occur on Silurian, Carboniferous
volcanic and Carboniferous sedimentary rocks.)

Between the two areas just described a belt of relatively
lower ground stretches soutawards from the Tweed. It |
‘includes Milfield Plain, the smaller cuesta on the west
limb: of the Hetton syncline, the area of extensive glacial
sands and gravels south and east of Wooler and the Upper
Aln valley. It is difficult to generalise on this belt
of country without becoming invoived in detail. There
are, in effect, three distinct basins, separated by
Weetwood Moor and the Glanton - Beanley ridge into Milfield
Plain, tune Chatton - Hedgely area and the Aln valley.

And despite the two former basins now being linked by the
R. Till all three possesscobhen “i: own characteristics.

The low lying, flat Milfield Plain is sharply bounded by
ground whose summit levels rise southwards. Beyond

Wooler in the Chatton - Hedgely area the ground is irregu-
larly veneered with sands and gravels with the east Cheviot
slopes (below 9/800') falling by minor breaks in towards
the R, Till. .Soﬁthwards the Glanton - Beanley ridge shows

breacaing coincident with lines used by glacial meltwaters/
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meltwaters with the Aln valley beyond. Thiﬁ valley is
bounded by abrupt slopes to north and soutg?nizzfunnelled
into a defile eastwards, and lies open to the west in
anomalous fashion,

Closer inspection of the ground, however, revealed the
existence of facets in the topography which modified (in
places) the apparently simple account given above. (See
Diagram 9.) In the interpretation of the successive
erosional features which follows the writer is only too
conscious of its limitations. Some of these, naturally,
are unavoidable, e.g. the limited area itself on which
successive fragments might be preserved, the variety of
effects which glaclation could induce. However, where
possible 'valley benches' have been observed they have in
some trial cases been plotted over longitudinal stream
profiles and then referred to tnhe knickpoints above -and
the postulated esrosional surfaces below. Time has not
allowed for more than a minimum of checking in this
fashion, and on this ground, therefore, some of the corre-
lationships may be questioned. On the other hand, the
author has a working khowledge of the Jedburgh area, and
has traversed at periods nearby areas where portions of the
proﬁosed gsurfaces appear Lo occur. Again, quicﬁ reference
has been made to student work on nearby areas (student
dissertanions, Geography Deparument, Edinburgh) and notes
compared with Mr, H, P. Wanite wino has worked in parts of

the Merse. It follows, therefore, that fieldwork was/
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was rollowed Dy interpretation which, in turn, gave way to
comparison with some nearby areas and only then have the
topographic maps covering a wider area been examined,

For the sake of clarity, the volcanlc area will be
considered first, with successive paragraphs describing
interstream areas.

Kale (east side of watershed) - Bowmont. (SeeMF pig).

Southwards from Crookedshaws along the watershed
topography is marked and reduced to a near ridge state.
North of Craik Moor summits between 1000-1200' are much in
evidence - averaging over 1100' with the upstanding Hownam
Law apparently an outlying fragment of the higher ground
southwards. South of a marked windgap at the head of
Hall Burn, summits between 1400' and 1600' ars in evidence
(together with more extensive interflufes) rising southwards
to the main watershed. The ground between Sourhope Burn
and tﬁe main watershed to the south is of interest 6 the
bevelled crests there being open to alternative interpre-
tations. Bevelled spurs occur on either side of the Kaim
Burn at 1200' on the north side, 1050' on the south.
Similarly, Cocklaw Spur suggests bevelling at about 1350
whilst near Pudding Law bevelling seeﬁs to have occurred
at 1300-1400' and later at 1100-1150",

Bowmont - College.

In this area there 1s contrast between the dissected

ie. batwaen afflvens
ridge remnants,showing marked gummit accordance and the
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the higher N/S ridgeline upon which isolated upst@nding
residuals occur. Traced notthwards the main watershed
shows a lowerinz of gummit height in stepped fashion.

This feature is also shown in parts by the topography
dropping from the watershed into the ma jor stream lines.
The marked accordance of summit heights between

(1)  Kilham Hill - Longknowe - Upper Elsdon Burn (c.1100')
(2) Staerough - Windshaw - Wildgoose Hill (1080' average)
1s striking, This accordance, together witah other similar
summits and benchlike features at about this helght,

stands distinct from comparable features above and below.
Below, the affinity in summit height of Harelaw 916' with
foothill summits to the S.W., N, and N.E. is to be noted.
North of Hethpool, too, White Hill, the Bell and West iill
sSeem to.be related to summit heights lying northwards.
Above, there is the élose approximation in height between
Coldsmouth (1363') Wnite Law (Trowup), 1400', Latchly Hill,
1322" and Loft Hill. These heights suggest a transitionary
stage to the still higher ground above. The latter
stretches in ridge form from Steer Rig to Auchope Rig,
averaging 1600-1650" with the Curr 1849', Black Hag 1801’

and the Schil 1985' as residuals upon it.

" College - Harthope. (seeM.F piT)

This triangular area falls into three portions, each of

which is now considered in turn.
1. The marginal terrain shows lowest summit heights but

a relatively high index of rellef. It is most extensive



extensive in the east near Wooler, though a minor ares
exists near Kirknewton, Examination of summits shows a
higher set at about 750' (e.g. Earle Hill, Barle Wain,
Brownglaw) accompanied by a lower set at 500-550' ( e.g.
St. Gregory's Hill, Horsdon). Probably associated, too,
with the latter is the bench like facet south of Humbleton
backing up to the 500' mark.

2. This area is enclosed by a line drawn from 014
Yeavering - Humbleton Hill - The Trows - Hartheugh -
Harthope Burn - N, Scald Hill - Lambden Burn - E, College
valley. Within it summit levels rise from the N.E,
westwards and southwest, The summit levels themselves
may be grouped inlitially as follows -

a) Summits between 950-1000"'

b)  Summits between 1100-1150"

¢) Summits about 1400

a) Summits about 1600'

Relief index tends to be highest on the periphyry, and
there is still considerable ground between 950-1200"
avallable for further dissectlon. Summits over 1600
are in isolation - Newton Tors and Preston Hill being
separated by what appears to be a valley stage graded to a
possible 1200-950' erosion surface. It is strikingly
apparent that thé topography of this area contrasts
markedly with that west of College Water. Fronting

College Water there is a most marked slope from crest to

valley floor, a feature also shown in the Harthope Valley,/



features akin to high level benches occur near Pinkie
shank (Langlee) and'Snear Hif 3 in the latber.

5. lloving into the core of Lheviot itself, on the lower
slopes Fawcett Shank (1,186') in the College Valiley appears
to have formerly been a valley bench ice modified, whilst
Scald Hill shows a bevelling from 1,800', On the western
upper surface of Cheviot, West Hill and Auchope Cairn
(2,350") are at approximately the same height and there is
a gradual eastward rise of summit level to the crest at
2,576'. Because of this Cheviot peak appears truncated,
the summit area is boggy, featureless énd dull topographi-
cally.

Harthope - Breamish (sec wmF p20)

Again a threefold dividion of topography suggests
itself for this area, but unlike that just described
delimitation is more difficult. This results from two

causges

- firstly, the dumping of superficial material on
the lower slopes,

- secondly, the Breamish and Harthope streams whilst
now flowing into the Till, might well have
belonged to different dralnage systems formerly,

s The lower slopes of the igneous massif near Coldgate
Water show a twofold divislon in::» summit helghts. Higher
crests ocecur at about TOO' north of Roddam Burn, whilst a
lower set lying at 400' = 450' near Middleton Hall rise

southwarde beinz at 550' - 600' near Ilderton and 650' near

Roddam. It ia obvious therefore that the ground about
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Roddam may be assigned to either the upper or lower

crests, To add to this - consider how.the ground south

of Wooler is covered by superficial deposits of varying
type and thickness. Here besides till, glacial melt-
water cuts, sand and gravel spreads and festoons have all
left thelr mark on the landsacape. The bedrock exposed

is confined essentially to present stream;courses and
widely separated locallties (mostly between 550' - 600'
note). Interpretation of novmal erosional features is
thug tentative and must also further allow for differential
effects of erosion on lavas and sediments. Two characters=
istic features of this terrain are now mentioned. Firstly,
there 1s a comparatively fine stream deﬁsity with the
present day streams well incised. Secondly, after the
disbinct rise of ground west of the main road (A,697) the
general slope lessens with the ground showlng great varlabi-
lity in the form of shape of the sand and gravel deposits.
2. The ground above to the west shows summits and
bevelled surfaces lying between 900 - 1,150/1 200" gis-
tinctive from those between 1,350"' - 1,550,

900" - 1,150/1,200% group

In the Harthope Burn area a bevelled spur running N.E,

to Brand Hill is striking with.the Threestone Burn
embayment lylng southwards. In the Threestone area it
should be noted that granlte,andesite and Roddam con-
glomeraﬁe lie in close proximity and have been bevelled

indifferently. Heddon Hill to the east shows a hogback
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form but is now interpreted as having formerly beeﬁ joined
to ground to the west i.e. Dod Hill. (Inference being
that ‘hree Stone Burn formerly flowed S.E.), Over the
nid Breamish area a 1,000' break of slope is most marked
on the south gide of Dunmoor, being fronted by bevelled
terrain about Hartside and Reavely. In the field the
bevelling and also the marked stream incision is striking,
and ,whilst it may be held that only one surface is present
hiereabouts, the author prefers two. It is considered that
the Hartside ground between 8-900' belongs to a later
cycle than:ithat producing a 950'/1,000' - 1,200' surface.
Eastwards beyond the Ingram gorge a distinct break of
slope occurs at a lower level. Here there is contrast’
between the smooth flowing surface outlinedg of the volcanic
rocks above and the diverse smaller scale undulations
(associated withithe effects of glacial retreat) of the
ground N.E, of Ingram village.

- 1.350' - 1.550' group

Northwest up Breamish above Ritto Hill (Linhope)
a "finger" of lower ground rises via High Cantle (1,580')
to the Lintlands beyond. It 1s clearly defined topo-
graphically and is now interpreted as an erosional remnart
(1 e, High Valley line). Northeast of Hedgehope Hill
lies the Broad Moss Area apparently representing another
erosional remnant, which seen from Scald Hill is smooth,

falling away N.E wards 1,400' - 1,350"' but disturbed in
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places by upstanding Andesitic Xenoliths in the Long
Crag - Langlee.Crag area.

In the Upper Breamish valley near Bleakhope sharp
gradients up to e. 1,750' are shown and along the north
slde of the Linhope Burn valley bench fragments are sug-
gested between 1,800' - 1,750' by Shielcleugh Edge anﬁ
Standrop Rig., Shillmoor (1,734') to the south approxi-
mates closely to these values and on Dunmoor (south face)
the gradient falls off markedly at about 1,750°%,

Above and to the north Comb Fell ghows a broad domelike
summit outline whilst the outlines of Hedgehope (om a
smaller scale) are similar to Cheviot. Hedgehope summit
is most lmpréssive when viewed from the North and East
and is flanked on the west side by an intermediate summit
level, In the Upper Harthope valley .there is an absence
of any clearly marked remnant features although valley
transverse sections (as seen in the field) do in places
look suggestive.

Breamish - Aln

Contrast is propably the keyword for this area. To
the west lies the high, compact Wethercairn - Black Butt
area, plateau like with summit heights 1,800' - 1 750"
Eagtwards, below a pronounced break of slope.lies an area
where crest accordance and bevelling is:a feature (note
approximation of topographic break with a N.N.W./S.S.E.
crush line), and it is not difficult to suggest that this

represents part of a former erosion surface rising west-
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wards from 950'/1,000' . 1200, The ground slopes gently
now to the North and HEast whilst to the South a near fault
line scarp is observed. The northern portions of this
area show numbers of markedly incised stream courses in
contrast to the southern flank where but few youthful
streams flow into the trough-like shallow valley line used
by the present River Aln,

Beyond Fawden Dene dissected ridge features appear
i.e. Wegt Hill - Egst H111, Castle Knowe - Gibbs Hill -
Broomyrook Knowe trending N.N.E. and Chubden stretching
Southeastwards. Summit heights of West Hill, Snail-
knowe, Gibbs Hill and Chubden (8-900') show approximate
accordance and suggest a correlationship with comparable
localities in the Breamish valley to the West. On the
other hand East Hill and Broomyrook Knowe lying at a
lower level are considered to belong to a later denudatbon
phase, Probably the summit helghts of Hoppers Hill
(Glanton) 695', Titlington Pike 765' and Beanley Plan-
tation Canmp 699' to bhe eést along the Aln/Breamish water -
shed depended on this same later cycle. The Yell sand-
gtone counﬁry of Beanley and Titlington areas is of interest
when examined.closely. The splay faults (coming off the
large Bolton faults) are often coincident with topographic
features. The present Titlington Burn for example flows
Northeastward along one of thése faults and again the

transverse topographic graining in sympathy with the fault

lines is to be noted (a probable glacial effect-tru% but
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stlll broadly coincident with these fault lines).

In the upper 4ln valley at about 500' near 4lnnam
the terrain steepens up notliceably, and this height is also
assoclated with slope chahges to the east e.g. The MUile,
Howmoor, Again along the present Aln/Wreigh watershed
sumnlt helghts rise when traced from 2.E,-N.W, (561' near
Lorbottle, 701' Blackchester and 814' near Hazeltonrig).
This increase is, in the author's opinion, due to glacial
erosion having been more marked néar Iorbottle. Part
(at least) of the ice coming from the Weat seems to nave
been deflected by the Fell Sandstone scarp, with over-
steepening as a stoss effect on the scarp front between
Lorvottle and Callaly together with increased erosion at
the scarpfoot area lying northwards, It is suggested
therefore that the Aln/Wreigh watershed lay formerly at
c. 700'., A further effect of glaclal erosion in this
locality has been the topographic graiﬁing = in the form
of low ridging.

Bowmont - Tweed (volcanic area bounded by Highside -

Lintonhill - Carham line to the west).

The topography in a traverse from Kirknewton to
Carham impresses one by the altsrnation of ridge and 1 -
trough. True there is variation in the amplitude and
length of these N.E./S.W. trending features and towards
the Tweed outcrop is profoundly masked by drift - never-
theless the alternation is charactersitic. The topo-

graphy represents an adjustment to underlying structure



but in addition has suffered from "glacial graining".

In such an area one is forced therefore to depend almost
entirely upon sumnit height accordance in assessing suc-
cessive srosion stages. Whilst this is reasonably satis-
factory along the larger ridges, on the drumlin shaped
smaller ones the tec@nique ig not quite so sure.

Upon 1n3pec§ion summit heights suggest a twofold
division - firstly those lying between 900' - 800' and
secondly those between 750' - ©50',  The former group
with the exception of Monylaws Hill lie close to the main
massiﬁ and in alignment with pronounced ridges thereon
L.e.

1. Linton Hill (926') - Highside (895) aligned with
Grubbit Law - Hownam - The Kip ridge.

2. Housedon (877') and Coldside (844') aligned with
Kilham Hill - Coldsmouth ridge

3, Venchen Hill (881') and Castle Law (873') aligned
with Staerough - the Curr ridge.

The second and lower group tend to lie periphyrally
to those describedjbut in some cases intrude along valley
lines into the foothill area.

In the field it is striking how summits N.W, of
Highside - Linton Hill - Venchen and Castle Law do lie
at a distinctly lower level. 4Agaln about Mindrum a -
400' preak of slope together with lower ground to the N.k,
suggests a former valley stage to have occurred about this
height. (Note nowever the incoming of very deep super-

ficial deposits in this area - see map of overpurdens 7. )
ME p27.

5



53,
SYSTEMMATIC In considering-the topograpay of the carboniferous
ﬁf%ET sediments east of the Cheviot massif it is proposed to
GR%EE?NW deal with the following localities in turn. (5¢ MF page2()
. 1. lae area lying west and nortuwest of an

approximate north - south line through The

Low and Hetton Burns, with the Till and

Tweed as westernzand northern boundaries.

2. The major cuesta country from Kyloe southwards
subdivided into northern, central and soutnern
portions. ;
(25, In the north of this area strong glacial moulding

of the topograpay nas left the low ground in drumlin-
like form. It is difficult and hazardous to assess the
effects of normal subaerial denudation here and instead
a prief description of the topography .is given.
(However note should be taken of the possibility ot this
west - east trough having formerly been ugsed by the Tweed,
The wribter considers the present Tweed outlet to the gsea
adequate for the Whiteadder but gcarcely enough for both
Tweed and Whiteadder). Along Tweedside from Velvethall -
East Ord (i.e., the Longridge area) the Fell sandstone is
associated with a rather marked rige in topography (from
450' -300'). Billylaw 358' marks the culmination of this
rise and from it the ground falls away southward in a series
of transverse drumlin-like ridges, highest to the wegst
(stogss) and often showing long drawn out tails to the east.
Billylaw is %atched to the southwest by Mattilees 356'A

and by the topographic break bounding the southside of this

relatively lower area. Beyond, the ground rises fairly



sharply to Watchlaw ridge and the terrain hereafter

falls into thres parte. To the west fronting the Till
valley lies a sandstone Scarp face, most impressive in the
Doddington ares and showing a possiple bench fragment
(400") near Fentonhill. The crestline of this scarp is
irregular rising southwards to Dod Law 654, (There is
however coarse matching of-crests and bevels with the
west side of the Till valley e.g. Dod Law and Lanton
Monument Hill area 650'- 684'  Branxton Allotment Hill
591' and Doddington north moor 588', Sranxton hill 500!
and Watchlaw 508') ., Viewed from the east this scarp
crest appears upon a ridgelike feature rising above a
distinct break of slope at 400'., This 400' break is
readily traced from Wrangham past Xemping Moss to Bar Moor
and delimits a bevelled surface lying to the east. The
Bar Moor surface is remarkable even, being only thinly
veneered in places by superficial material and it aléo
displays the tendency to have poor or impeded drainage in
parts, The irfegularity of the scarp face crest is the
outcome of glacial erosion)fofjin the fleld, the ridge
remnants plainly show how the ice flow directlon has
altered southwards. South of Dod Law and the short Till
defile lies Weetwood Moor where the summit helght is
lower and bevelling at 550' - 500' is suggested. The
third area to the east (approximately along the Hetton
Syncline axisj)  shows smooth 2@nd gently sloped ground

north of the €oal Burn but southwards small scale ridgig
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appears (N.W, - S.E, alignment). The former terrain
suggests a continuation of the Bar loor surface whilsg
the latter probably reflects (1) glacial graining (2,
rapld downcutting of streams tributary to the Hetton
Burn = (3) possible use by glacial meltwaters of some of
these small tributary valleys. Southwards too the
ground falls sharply into the “hatton Basin whers con-
slderable depths of sand and gravel occur.

2, Northern section (Kyloe - Chatton Moor)  swM.F paqe25

This in places shows simllar topographical features
to the area just described - but usually at a different
scale and with greater variability. Two factors must
immediately be carefully wéighed in consldering erogional
features here. Firstly, there is the Wain Sill, tougher
and more resistant to eroslion than the sediments, out-
cropping in parts of the area(with the outcerop crescent-
like when seen in plan). Secondly, there ig the effsct
of severe glaclal erosion, operative on the west and
east flanks of a cuesta buttressed in parts by this
intrusive gill. Note, for example, the relationship
between the Whin Sill outcrop and upstanding topograpuy
(large and small scale) from Kylbe Quarry - Beslford -
Budle Point. Again)consider how besides producing an
irregular scarp crest ice moving southeastwards has
gouged out or molded in lens fashion the rock outcrops,

impressing a graining on what probably had formerly been

a bevelled surface.
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The scarp crest to the west is irregular (having .
been deeply scored by ice) and in places when viewed from
the east 1t seems to surmount a ridge or hogback. Most
Often}toq 1t is the case that an ice breach at the gearp
front leads to gouged or molded terrain on the leeside.

It is as if an enormous rake had gone hard over the

ground cutting it to shreds. The furrows cut correspond
to present day topographical troughs in which peat or till
1s often found as a partial infilling, whilst the ridges
cut are usually in bedrock showing various forms and
dimensions (with those of lesser magnitude lying south-
eastwardsi. Thig whole :area is cut also by a series

of N.E. -_S.W. fault lines which often produce marked
topographic effects at site or locality scale. Colour
Heugh for example shows a small scarplike feature abruptly
truncated gt its southern end along a faulted junction of
Fell Sandstone and Scremerston Carboniferous Measures.
Againjon a larger scale,compare and note the relationship
between this fault pattern and tae Fell sandstone outcrop
with the present scarp face and the watershed (major).
Cocken Heugh 692' represents the culmination in scarp
crest heights, but the frequent occurrence and approxi-
nation of gummits over 650' north and south is noteworthy.

The 'ridge and furrow' area tothe east posgesses a
roughly triangular shapewlth the apex at Shiellow Crags : .
and a base stretching from Chatton Park Hill to 576" A

Warenton. Within it ridge crests show a general rise



southwards and it is falrly clearly delimited to the

west and east. Westwardg,a break of lepé at 500" in the
north is replaced further south by a break at 550" ) but

to the east,a clear cut break at 500' in the north is not
80 continuously shown southwards.

From the higher land in the North the ground falls
quickly to 250' where the slope flattens out and leads on
to the low semicircular Buckton lMoor area (with DPetchant
Lodge and Fenwick Woods forming its southern and northern
limits i.e. adjustment to structure). Beyond Detchant
the ground is higher, showing glacially eroded ridge and
furrow topography southwards to near Belford. This
"spur" of higher ground (corresponding to a broad outcrop
of the whinsill) shows a general fall in summit level
coastwards and terminates abruptly. Lt ends along a line
from Betchant Lodge - Belford Whin Quarry where the broad
whinsill outcrop ceases and the ground drops yvia a short
concave slope (ice produced) on to the coastal plain east-
wards. It is plain to see that the Buckton Moor area

&+ 1

(northwards) and the Newlands/Moussen ground (to the
gouth) of csedimentary material has succumbed to erosion,
(GSpecially glacial)ind much more eagily  than has the whin-
éill)and,if there formerly was an equivalent hereabouts to
the Bar Moor surface most of i1t now has been removed. It
is consldered that only those summits on the whinsill
between 400' = 300' are eligible for consideration as pos-

gible residual features of such a former surface.



Zrom Belford the ground rises rapidly westwards,
but about Adderstone (5.5.E, along A.1. road) a bench like
feature interrupts the gteady rise in topography from the
Lucker trough to the east., Again Warenton Hill 578'A
serves to divide into two a strip of lower ground!.
leading off Chatton Moor - one portion continuing east-
wards into Cocklaw Dean with the other portion aligned
northwards. Interpretation of these features obviously
1s a matter of Op:nion,but 1t is now considered that the

latter portion is due to ice erosion,.

Central nortion (Chatton Moor - Eglingham/kln gaplh

This érea contrasts with that to the north in that it
is of wider extent, rises to greater heights and possesses
more distinctive drainage lines, but like the former it is
clearly defined topographically and tapefs northwardsf%‘
Summits on the west facing scarp are particularly impressive
above Chillingham and old Bewigk)but,as before, the crest
afealshows lce moulding and gouging - particularly on
Hepburn, Sandyford and “mersidelaw Moors. In contrast

to the northern portion,the scarpline is here convex

(to the west) and is fronted in place& by terrace -

. Note partial coincidence of this ground to area between
Hanghill Burn and Chillingham faults.

2.Inspection of the solid geodogy map will show that the
effect of the Bolton fault and bhe Lemmington anti=-
cline is to repeat the lower part of the carboniferous
succession, This suggests, therefore, that the greater
width of thig area southwards is related to underlying
geology and structure and not merely due to erogion,



or benchlike fragments. These occur on Kay Hill 720! -
north of Key Hill 550' - 500'  Amersidelaw farm 334',
Chillingham wood 400' plus and Hepburn e, 400% and whilst
they may have been formed under normal conditions, glacial
erosion is to be reckoned on tozether with possible marginal
cutting by meltwaters (for the lower set of features).
Again the effects of heavy faulting together with the Fell
sandstone outcrop appear responcgible for detailsg of the
scarpline and the landscape scenery e.g. W. Amérsidelaw
lioor, Cateran Hill.

Inspection of the topographical map shows the up-
standing Roscastle summit 1036' to be flanked by a zone
of transitional height leading to still lower ground which
falls away easily to the N.E, and S.k,. In the field
Rogcastle certainly looks a monadnock and the transitional
zone east and south of it shows sunmits lying from ¢,800°
- 900' (e.g. Catersn 876' Willie Law 815', Castle Hill
793%) . Below, the 750' contour on the west side of
Quarryhouse Moor marks the beglinning ofrwhat appears to
have been a 750' - 550'"/500' erogion surface. Lohypses
can be plotted over the area in que stion with comparative
‘ease and certainty, and furthermore a traverse from Botany
to North Charlton tends readily to support this view. 15
is maintained that the present moors of Amerside, Windy Lay
Quarryhouse, Middle Bewick and Eglingham lie on an erosliam
surface which has been only partially dissected by streams

put later modified by ice erosion and deposition. The



éo.
The surface topograpay is generally low and undulatory,

with peaty deposits occurring .in 111 drained sites; till
beling fairiy widespread and only on the neriphyral areas
do sands and gravels appear..

Within this area, too jthe moét obvious effect of
Strgcbure and lithology on the landscape occurs in the
Sandyford -Lucker Moor arsa. Here tae Chillingham and
Annstead dislocations meet and the Fell Sandstone is
brought against Scremerston and lower limestone rocks.
These geoiogical influences appear to he reflected in
the presence of Brownridge (586') and the topographic
break from Brownridge Burn (i.e. 500' contour) to Rayheugh
Again it is further to beinoted that the "nose" of.the
Lemmington anticline approximates to lower ground west
and northdwest of Shipley (i.e. broadly forming the west
side of Shipley Burn valley).

South of Warenford the ground riseé to a bench-like
strip running between Warenford cottage and Brownyside
(nr. North Charlton).  This strip has been used in parts
by zlacial meltwaters and has suffered diasecbion}but
sufficient remains to assess 1its former neight range as
being from 400' - 350‘. Below,to the east, the ground
falls steadily into the southward coantinuation of the
Lucker depression whilst above,to the west, 500" coincides
with either a crest level or break in slope. Beyond
South Charlton, fragments of the Quarryhouse "moors"
surface appear to be represented by the South Charlton -

Waitenouse #olly 553" ridge and the Heiferlaw outlier




whilst the ground near Rock and Hennington with 350' plus

crests may be equivalent to the Bhenoh near Warentord.

Southern portion (between the Aln and Coquet gaps).

In this area the writer hassexamined only the line
of the River Aln 2nd the ground lying north of the Aln
watershed (as far west as Coe Crags))with the rest as
yet unexamined closely.

Here again the country shows.the Fell sandstone to
be associated with scarp and craggy faces and once more
bevelling of the cuesta top occurs, but for a change a
pronounced cemenfstone ridge and a double scarp front
appear in the landscape to.the west, West of the
Bolton Fault (approximately the lower Coe valley line,-—
although the actual faultline N.E,/S.W. through Thrunton
Tileworks) the Fell sandstone shows strongly marked
relief, with the striking crags at Lorbottle, Callaly
and Thrunton leading up on to tops lying between 800' -
900' ' Whnen seen from the north these crests suggest
a transitionary level to the higher summits behind i.e.
Coe Crags 1,007', Long Crag 1,047', Shirlaw 1,010',
Between these two adjacent areas lies a narrow west/east
valley, coincident for the most part with the Lorbéttle -
Rough Casgtle fault,with;the second scarp front to the :
south rising steeply up from the valley line. Bast of
the :Bolton fault the Cemenfstones have been eroded into
low valley lines in the north (i.e. Aln and Eglingham)

but beyond Butteridge they take the form of a rising
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asymnetrical ridge. This ridge corresponds to the axis
of the Lemﬂingbon anticline ,with the Coe valley to the
West approximsting to the Bolton Fault line and the
Edlinghamlvalley to the east apparently the outcome of
uniblinél shift. Although summits in the Rimside moor
and Newtown area lie between 700’ --6503 it appears that
glacial erosion and deposition are chiefly responsible .=
for this approximatinn. Near Wandystead the till is
extremely thick (see overburden map) and it is now
suggested that, during the phase when ice moved southwards
over this area, erosion first occurred in the Coe Valley,
and Ligat probably the wind gap at Newmoor was produced or
enlarged, to be followed at a later stage by plugging in
the Wandystead area.

On the (outer) Alnwick Moor the frequency of summit
levels between 800“- 900' has already been noted. Llhe
relief of the bevelled top as might be expected is
subdued in places, although northwards where Lhe amount
of thig ground becomes reduced)tne relief index increasesg

The scarp face is at its greatest development below
Sigees Pillar and Corby's Crags (together with the abrupt
termination at Brizlee), but an intermediate step occurs
on the scarp face near Moorlaws (ﬁbod;400')_ It is just
possible that this scarp face)in part,coincides with a

line of Faulting, for information collected¥at Senna Wells

=3
=

¥ Borehole records received from workmen on the sit
(working for Professor Hickling N/cte}



borenoles strongly sugsests a continustion tarough tae
borehole site of the N.E./S.W. Overtuwarts fault. . Inner
Alnwick moor sééﬂs to be essentially .a suallow glacigﬁed

- btrough rising S.W, and separating the higher ground

(with nogback looking landform) to the west from the lower
Hobberlaw_?idgg to the east. The latter approximates

in height to Shilbottle Beacon Hill 587', Felton Common
etet Long&awlington 564' and also a possible bench-like
feature running from Rugley towards Glantlees. This
bench-like feature,it is to be further noted}is agssoclated
with the Wainsill outerop running 5.5.W. past 562'45,
St. Mérgarets, 630" Freeman's Hill and 601' A norta Shiel
Dyke. It is probably a Justifiable inference to draw,
that thesé summits ywith approximate values arose from a

)

common orizin (1.e. an evosion surface).
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GENERAL
STATEMENT
AND
SUMMARY.

e 2
DRAINAGE _OF THE AREA. ‘

I; 1s rather surprising that so littlework has been

published onlthe drainage system ofthis area, as some of

the more anomalous features displayed, to say the least,

are so obviously interesting, The familiar theme seems

to be that the Cheviot 'dome' has been the controlling
element in stream development, and about it a radlal pattern
has evolved., Again, the relatively softer Cementstones

are held to have facilitated capture of streams flowing off
the east Cheviot slopes by a subsequent River Till.  4Adjacen,
the development of the Tweed drainage has been interpreted
variously byMackinder, Gregory and Linton, whilst the

River Redeion the soubh side of the massif i1s considered

to have been ‘early baptursd and directed into the Tyne
drainage system. The section which follows contains a
description of the major valleys visited during fieldwork,
interspersed by attempts to interpret specific features, but
now prefaced by & general surveﬁ of the rivers and their

possible devalOpmeﬁt.

The mép portraying the present drain%§§w£§§tern (map 4)
immediately shows how dominant has become the Tweed catchment,
The Teviot branch of the Tweed has in the Jed, Oxnam and
Kale north flowing tributaries although’anomalous looking
alignments in these streams occur e.g. Upper Jed, lower Kale.
East of these streams the River Till flows northward to
join the Tweed and draws 1ts trlbitarias from sources in

the Windy Gyle - Cheviot area. The Bowmont, College,



Harthope and Breamish Bributaries rise within short dls=-
tance of one another, and together with the Lilburn snd
Roddam burns form a loosely radial pattern, Upon closer
examination however, it will be noted chét the Bowmont and
College tend. to parallel each obther over parts of their
gourses in reaponse to underlylng structure, and both

show stream deflectlion because of glacial effects in their
lower courses® , Bouth of these streams, the straight-
ness of the Harthope valley ls mostjsbriklng and reflects
structural control, but agaln glacial effects have been
responsible for the present stream's deflection at the

| margin of the masslf, The orlginal alignment of the
Breamlsh is problamétical, (see detalled deseription of
the Breamish valley), but like the other streams mentloned,
it shows a deep and well establisued valley through the
igneous rocks,. Probably in pre-glacial time the Breamlah'+
flowed eﬁstwards with the Upper Aln aé 2 strike subsequent,
but later partition divested it of the Upper Aln tributary-
due to piracy by a dlp slope tributary of the R, Coquet
(l1ine of present lower R, Aln). In additlion, it is con-
sidered that the pre~glacial R, Till used the Wooler water
gap and diverted the main Breamish waters N.W, into the
Iweed catchment. The present River Aln shows a lower

tract which 1s readjﬁsting 1tself upon glacial deposits

xalthough the writer has not examined the Kale in detall,
it may well be included in this statement.

+ THE READER IS REFERRED TO TWO DIAGRAMS (A 2 B) FOLWING page 3 UPON WHICH
THE SUGGESTED DRAINAGE DEVELOPMENTS ARE DEPICTED.



and contrasts markedly with the upper valley, which has
probably been enhanced by ice erosion. On the eastern
slopes ofthe major cuesta aﬁd on the coastal plain
youthful streams are developed, controlled.at present by
three factors:- the form and depth of glacial deposits,
the form of glacially eroded features and the dip slope
ofthe cuesta itself, On Tweedside and in the Shoreswood =
Haggerston area, initial stages of stream development in
drumlin topography are gseen, whilst the Tweed below
Coldstream and the Till b&low Etal are both using post
glaclial tracts.

I So far as it is possible, the characteristice of
present streams 'are indicated upOﬁu?iﬁaa." but of necessity
supplemented by a written summary to cover deficiencies in
representation, It remains only this introductory section,
to indicate what possible changes might have occurred in the
drainage system under "normal® and "abnormal"® conditions.

Along the northern flank of the massif it is suggested
that the original stream alignments were parallel, S/N,
Because of unequal rates of headwater extension by these
gstreams and the preservation of higher residual areas
especially nearlsheviot, the upper tracts of some of these
streaﬁs now sghow S.E,/N.W, sections e.g. obsequent upper
Again, the lower courses have become increasingly

Bowmont,.

adjusted to structure in the stages following the formation

of the 1,200' - 1,000' surface. With the passing of time, and

®
i,e. Because of glaciation.

E)




because of successive cycles running only pariial courses,
2 radial pattern hes developed at the east end of the massif
near Tue Cheviot. It seems, therefore, that structure,
together with only partial completion of erosion cycles,
1s responsible for the emergence of this later stream péttenL
It 18 probable, too, that abstraction ogccurred along the
north side of the massif and pésslbly capture, in pre-
glaclal times, It would be difflcult to prove, or
disprove for example, that it was the Halter burn wmulich
captured the Bowmont, and flowed out through Mindrum Gap;
or again, that the Trowup originally flowed northwards, sub~-
gsequently to suffer from College tributary.plracy. In
latertimes, the lower Kale, lower Bowmont and Kilham
burns have been diverted because of glacial effects, Some
may consider thls Lo be excesslvely hypothetical = but an
examination of the meltwater channels at Wooler Go1r Course
and Humbleton Hill will convincingly demonstrate meltwater's
capacity for eroslon, These features, and the prababla
occurrence of a halt during ice recesslon at Or near the N, K
corner of the massif, prombt the writer to postulate ice
diversion,

South of the River Glen, the sequence of events ln the

drainage history is much more difficult to assess, In the

field, erosional and daposltiohal glacial features together
with the presence of only one weéll marked monadnock \{Rog
Castle), force the observer to turn first to the geologlcal

map and next to the imagilnation, for possible solutions of
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SOME ELEMENTS OF THE CHEVIOT DRAINACE
PATTERN RECONSTRUCTED.
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of former drainage lines. Clearly, with few reliable
features available, and these occasionally subject to
ﬁlternative interpretation, the writer's suggestions are
tentatively offered.

One factor primarily determines whether the following
interpretation stands or falls - it is the former presence
of a divide which joined the Ros Castle monadnock to the
massif.  Using the evidence available, the development
story can really begin only with the cutting of thue
1,000"' - 1,200' surface. On the north side of the massif
and east of Westnewton, the writer postulates that the
College stream, from flowing northwards, shifted its lower
course eastwards uniclinally. On the massif, the present
Akeld burn probably continues, in part, the line formerly
used by a beheaded N.N.E, flowing stream, which was tributary
to a north flowing Hetton burn. (The former Akeld burn
line possibly crossed over the present site of Fentonhall),
Similarly, the Harthope may formerly have flowed along a
line from east of Earle Hill - Wooler - Doddington to join~
this burn; it is suggested that its line of flow corresponded
to the Hetton fault line. Following upon the cutting of the
.h,OOOI— 1,200"' surface, it is envisaged that a tributary
from the College began back-cutting eastwards (approximating

to the lavagcementstone junction). Capture of the former



Akeld stream would be followed by similar diversion of
the Harthope. On the smaller and western cuesta, there-
fore, one would expect to find first, stream misfitting,
and later, reversal of drainage by obsequents. It is
imagined that by the beginning of the 750' - 550! stage,
the break of slope on the north side of the former Ros
Castle watershed lay along a line from N. Heddon Hill
(west of Ilderton) = S, Amerside Moor. On the south sidex
of this Ros Castle watershed it is proposed that, besides a
5.E, rlowing Threestone tributary to the Breamish, there was
another, also 5.E. flowing, along a line from Rosedean - New
Bewick, The Aln in this earlier period is considered to
have been tributary to the Breamish, a strike subsequent,
guided by the line of the Bolton fault to a confluence point
on Longlee Moor (nr. S. Charlton/. The Breamish is inter-
preted as formerly flowing through the site of the present
Eglingham gap, and continuing eastwards, north of Rock,
approximating to the W/E Rock fault, until the completion
of the 750' - 550'stage.

The subsequent events probably occurred during the

cutting of the Barmoor surfacet. Break throuzh in the

®See introductory remarks on R, Breamish concerning

original stream alignments
LIt would seem that besides the Barmoor surface, higher

features in bthe same stage may have been cut to 550' =
600"



Ros Castle divide from the north® seems to have affected
the Breamish and Hetton burn, whilst in the south capture
of the &ln tributary was effected by a Coquet dip slope |
tributary which used the intensely faulted ground abouﬁ
Hulne.  In the north,Barmoor seems to have been matched
by a similar plain over Milfield, Judging by the height of
valley "hangs" and the summits about Wooler and Kirknewton,
Nearby, the captor stream is held to be réSponsible for
reversed drainage in the now reduced Hetton stream, the
Rosedean ~ New Bewick tributary of the Breamish = and in
time embracing the Breamish waters too.

The inﬁerpreﬁation as outlined involves the stripping
back of the carboniferous cover in the north to produce the
Gementstoné vale and sandstone cuesta west of the major
cuesta. This is in keeping with the general pattern of
events for the whole area. Firstly, there is the strugzle
bat#een briginal stream alignments and general geological
structure and this 1s'followed by further changes induced
by lithological factors.

The effects of glaclation have already been mentioned

earlier in thls section, but the writer wishes to add two

* =
It may well be asked, "Way not have the Carey Burn as part

of a former south flowing subsequent?" This is a possi-
bility, but the Carey and Common burns most certainly
have been used by meltwater, and in the writer s opinion

are unreliable.



further comments;

1. The glacially gouged faces along the right
bank of the Bowmont differ in form from the valley '
"hangs" between Kirknewton and Wooler,

2, The two largest ice gouged and infilled
basins of Milfield and Hedgeley are rather similar -
both are bounded to the west by igneous rocks and share
parts of the Hetton syncline and Holburn anticline (i.e.
duplication of the Fell sandstone). They are both parfially
fault bounded on their southern margins, both show triangular
shaped Cementstone outcrops, and both now possess double
outlets to the south. .

The interpretation is an incomplete one and the writer
considers that until the Holystone - Snitter area has been
examined the problem of the Aln and Coquet streams cannot
be recolved satisfactorily. Similarly, to the west, the
Jed and Oxnam streams require detalled study, for it may
well be that the "capture" by the'Jed of part of the Rule
stream has been induced during ice recession. (The observer
in the Jedburgh area cannot fall to be impressed by the
temporary diversion of the Jed waters into the Oxnam,
along a meltwater channel N.E, of Mossburnford, and there

may have been a similar occurrence in the upper Rule valley).




(NOE: THE VERTICAL AIR PHOTOS IN HE MAP FOLDER PROVIDE AN EXCELLENT VISUAL AID T0 THIS CHAPTER)

= = ¥Wo Water (saeMF page 15, 17).

With neadwaters rising in the peaty area of Scotsman's
Knowe,.the Harthope Burn soon establishes itself to flow
N.E, over granite and andesite for 5} miles joining
the Carey Burn near Shining Pool, A map will show the
remarkably stralght valley line of the Harthope (an
understandable feature considering 1lts coincidence in part
with one of the major "erushes" in the massif) and also
demonstrate how the valley begins west of Cheviot and
Hedgehope peaks. In contrast to the Harthope, the Coldgate-
and Wooler valleys show anomalous looking courses and
different forms, with the Wooler Water finally running out
over upper Milfield Plain to join the River Till, 4
longitudinal profile of this stream system plotted from
1:25,000 provisional sheets (diagram MRpl5) shows knicks to
ocour at 1,750, 1,600, 1,450, 1,200, 750" and 450 with a
slight inflection coming about 950*, Again a series of
transverée sections down the valley line (diagram WFpiT )
demonsbraﬁes the V=1like form of the upper valley with
bench like fragments and extensive heughland appearing only
in the middle and lower stretches.

For descriptive purposes the gtream gystem may be
considered in the following sectlons =
 Source to about 1,500
1,450' to Harthope Linn (1 _200')

Harthope Linn to Cat Loup lnear Langleefar d)

Lengleeford to the Careyjunction

Coldagate
Wooler Water.
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. Above 1,750' the Harthope is 1ittle more than a
burnquttinﬁ down through a peat cover which averages 6*
thickness, The main valley opens out westwards to a low
wide col which overlooks the Breamish and Usway Burn
headwaters. Downstream to 1,500' the present stream is
busily inecising itself, being contained by steep banking
and showing slight interlocking of small spurlike features
On the south bank the convex side of Comb Fell leads down
to clifflike or steep 70' - 100' slopes dropping into the
present stream course. The containing bank on the north
side of the stream rises 50' - TO' steeply,but gives way
above to a legs severe slope which rises to a break of slope
at 1,750'/1,800°", This area of gentlergradient shows a
coarsely triangular shape with the apex pointing upstream,
In the apex at 1,700' there occurs a hummocky and boulder
strewn patch, -interpreted by the GeolOgiQal.Squey as
boulder clay,but now suggested to be a solifluction effect,
Down valley;this area loses definition but it may be
related to the Scald Hill bevel @ 1,750'/1,800', There
is then an asymmetry to.the main valley form here and it
would seem that glaciation'did not produce any marked
topographical effects on this part of the Harthope valley.
It is to be noted however that a depression occurring on the
south face of Cheviot between 2,500' - 2 150' strongly
suggests a nivation effect. Along the stream line oute

erop is frequent, velning apparent and the rock often



friable. #hether friability is the result of weathering
alone or due to weathering on crushed rock has not been
asgcertained.

2. The stream emerges from its upper channél at
1,450' where the sheer rock banks rise 30' - 40', Below
to Harthope Linn the present stream seems to be reworking
a thin valley-ﬁillJfor at tributary junctions 20' - 30°'
of variable fragmentary materials occur (note local origin
too). The Harthope is still contained between 30' - 40'
steep banks but the floor between has widened out to 50"
or so being veneered by coarse alluvia and boulder bedé.
In step, the main valley itself opens out markedly and
valley slopes diminish. It is equally apparent in the
field and from the map that Harthope Linn represents the
site of a local base level.

3. Immediately above the Linn the present stream
formerly graded out to 1,200'}but it is now cutting into
'a small fan thrust out by south bank tributaries. The
_Linn itself begins just east of the sheepfold at 1,200
and terminates downstream below 1,150', Over this tract
the burn flows quickly over three small falls separated by
rapids and all cut from bedrock. The largest fall lies
at the head of the Linn where the water only falls
12' but leads to a 30" defile lying downstream. Leading

into the Linn foot there are short-paired terraces, whnilst
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0.
above these the banking rises sharply some 40', It has bea
Observed that whilst gullying effects are developed along the
north side of the Linn,downvalley, below the Linn foot, it is

on the south side that gullying and steep banking are more

v

continu}pi and common., The stretech of ground bébweeﬁ%ﬁgrthnpe
Linn aﬁd Langleefordhope is of interest. Over 1t the éhraam
now meanders falrly freely and there is a tendency for water-
logging to oceur near the steadlng. Agaln, a slight inflec-
tion in the longltudinal profile probably corresponds to a
former rock bar lying across the stream gourse below Langlee=-
fordhope, Furthermore, as an examinatlion of the drift map
will show, a pocket of alluvium lies within this area with other
coarse superficial deﬁosiba appearing N,E, of Langleefordnope,
In the field 20' of unaovﬁad, goarse angular rock fragments
and gritty material are exposed in a tributary burn. just sast
of the steaaing, whilaﬁ upvalley 1t does look as though a
temporary ponding back of water, in late or post glacial times
was posaible}looally. _ Taking a wider view here of the main
valléy, there is coﬁtrast to be noted betwsen the convex
valleyaside to the north and the concave slope of the south sideg
Downstream towards Cat Loup the Harthope flows between
30' bankinge lying at varying distances up to 100 yards
apart, %-ipo banking on.tha south side is more clearly .°

defined andmﬁonbinuous, appa.rant.lyx formed of granitic

*Ib ig aifficult to distingulsh elearly, in places,
hillwash from material of glaclal origin,
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material or coarse sand derived from gfanita. On the
north bank however the material tends to be variable, being
generallycoarse bub without any marked claycontent. - The
stream lere 1s generally floored with coarse deposits also,
Occaslonally bedrock appears, and there is sporadic develop-
ment of terracing about 10' above present water level,

At 900" the stream once agaln enters a rock defile, | This
defile, whilst not so spectacular as the Linn, 1s of interest
for it shows potholing and coalescing of potholes, The
approach from upstream is quite distinebive for whilst the
steep banking continues along the southside of the stream,
on the northbank a marked constriction ocecurs = due to wﬁab
appears Lo be a spread of moralnic material or a boulder
terrace, Cat Loup itself is a narrow deflle with 20' -

30' near vertlcal sides, showlng turee large coalescing
pdtholas downsbream and thres smallér separate pothoiea
upstream; It is estimated that in a horizontal distance

of 80' the stream falls 20' uwere. Below Cat Loup flow is
over very coarse boulder beds \(Lhough bedrock exposed agaln
near Ray Burn junction 820'), the present valleyconstriebed'
t111 close to Langleeford itself. Attention is noW drawn
to the Geological Survey drift map which shows the Harthope
Burn bo.flow between LanglepfordhOpe and Langleeford along
the junction line of "drift and solid", Although it is
difficult to be definite on this subject, the writer is 5r
the opinlon that superficlal deposits do appear to have

influenced the present stream course at 1,000' and 900!

respectively.
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4, By now the maln valley form 1s changed, Upstrean,
Cheviot and Hedgehope peaks dominate the upper valley sides
and csuse the observer to besgin thinking in terms of stream
misfitting and superimpositlon, Now ,however, possible
and recognisable bench features appear, more strongly
marked tributary valleys oceur and there ls the beginning,
of a flood plain.traet north-eastwards. Few would deny
that from Langlee = Langleeford the vzlley is at its best,

At Langleeford the stream is shallow and narrow, lying
some 6' down below its banks and passing over well rounded
bouldefa. Immedliately below the ford 1iés a small heugh,
flanked by steep banks which are boulder choked, There is
st1ll no clay content in the superficial material to remark
upon, indeed the whole strip of "boulder clay"
along the north side of the valley to Hawsen Burn is coarse
grained and looke more like a valley ﬁill.. The stream
itself Tlowing north-eastwards now tends to braid, it is
shallow and begins to meander a little more freely, At
andnear Langlee several features are worthy of description.
The Shank, just south=-west of Langlee,looks anomalous., It
appears tobebenchlike, but with ite lnner margin water eroded,
Tne Leech Burn to-day occuples part of the water cut
channel,but the upper'pért is now "dry", Opposite the
Shank  the valley side hés been overstespened,with Pinkie
Shank a ﬁench remnant which hags probably been subjected to
meltwater cutting. (see transverse sections), Down-

gstream from Backwood Burn,a strip of superficlal deposits
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is aseogiated with a marpinal banking whilsc on the soutn
bank Langlee ituzelf 1s on a terrace remnant 30' above
Water Level and possible terrace fragments ocour downstreanm
betwesn 7-600' and at 500°',
5. At the confluence with the Carey Burn solid
roek outerops at the fording pelint bub'aivaa way downéhream
to a flooring of boulders and alluvium(of various grades).
The main valley sides hereabouts have been scored by melt=-
waters, but detalls on these meltwater features will be
glvehlln the chapter on glaciation., CUrimplag Heugh{bq
is liable to flooding = the Uoldgate bLeing markedly
braided and shallow, (Probably too ths occurrence of a
water node here tends to aggravate the danger of flooding).
The stream channel iz severely confined by 150°'/200' steep
banks in this streteh and it may be legitimately asked if
we are not here dealing »ith a "superimposed tract”,
A possible solution to this guestion may be afforded by
gonsideration of the following polnts
1. There is a convergence of various meltwater
cuts on Shining Pool.
2, Between Broom Crook and Vld Middleton in the
Coldgate Valley there occurs an inclised

hanging meander = obvlously the product of
meltwater cutting.

3, At Humblebton HLIll the meltwalter cutting on

the inner margin amounts 40 approx. 150!
The Buperinmposition' may therefore be due to meltwaters =
a possibllity not to be overlooked, The Coldgate heugh-

land narrows downstream where the stream enters a final

RS
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rock defile above Coldgate M111l (350'). Here the stream
course is broken and flows through a 30'-40' deep channel
cut through andesite, On the =outh side the lavas are
overlzin by sgnd and gravels and éastWards along.this
banking it appears that water once flowed yia N, Middleton
towards Lilburn,with the present stream course developing
later, Quitting the rock caannel the Coldgate flows a
. short distance eastwards prior to turning nortﬁ (where its
name is changed to the Wooler Water). In the fleld

(and also on vertical air photos for the areal) the effects
of lateral stream cutitlng can be readily seen and heugh
development now becories pronouneed and characteristiec,
Nearness to local base level and aﬁpfoximation to grade,
soft uncongolidated superficial deposits and a shallow
channel result in the stream braiding and subjecting ad-
jacent heughs to flooding in times of spate, - (Wooler
suffered sharply in the.1948 floodings and even in 1950 -
the author witnessed ballastling operations along the '
river banks,to protect property adjacent to the Wooler
‘Water). Again it is to be noted that from Bridge End
(Wooler) down to the Till junction protective embankmenis
have paenlerected to offset the risk of flooding, The
writer is of the opinion that hhe_Woblar gap represents a
glaclal breach or an ice enlarged water gap, subsequently
parbiallylinfilled by superficlal material which in turn
has been reworked to some degree by the Wooler Water flow

ing first into Ewart "Lake§y and later into the River Till,
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IBafOre leaving this stream system a brief comment

is added on some of the Harthope tributaries. These,

although short, are of great interecst for the

physieal features chown,

(4)

(B)

(c)

The New Burn in part coincides with a "erush"
line and flows eastwards to join the Harthope
below Langleeford, Attention 1z directed to

the headwater area where ice seems to have traver
led over the head of the Lambden valley to be
followed at a later stage by meltwaters flowing
from West to Bast over the watershed, The
result has been bto produce at the head of New Burn
a meltwater cut sitting in the wider low de-
pression produced by ice moving s=outhward at an
earlier stage,

The Hawsen Burn in iteself 1s a classie, Here it
1s possible to ‘see something of the contact between
granite and andesite as one moves upstream, It
ls by no means a sharp contact but fluctuates
between the two rock types, the granite exposures
renging from thin: veins to dyke masses pro-
truding from the steep valley sides, Again vein-
ing due to "crush" soon appears and some distance
upstream one is treated to the sight of a 30' high
(6' width x 30' long) exposure of Quarts Felsite ()
running along the valleyline at right angles to
the normal flows, Thig dykelike mass is breached
in two places by the stream and is a most striking
feature. The burn itself is incised 50' where

it emerges into the Harthope valley, and, although
for most of its course it flows over bedrock, it
does seem LO pass through a very coarse fan before
leaving its gorgelike valley to flow out into the
trunk valley. Flnally,upstream,an almost "text-
book" knick point occurs at 1,200' where the
stream quickly drops ¢. 30' by small falls from
the challower valley tract above,

Bagkwood Burn is a youthful stream busily down-
cutting,but is of interest for several reasons.
Firstly, it probably would pay a geologist to
examine the central fributary burn which flows
down from the eastern end of Cold Law (Field
notes suggest ﬂ/E 8lickens in stream floor

20 yards up from junction with Pinkie Syke) .
Becondly, Pinkle Byke and Finkie Shank look
anomalous and are possibly related to.bhe later
stazes of glaclatlion,
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Garey Burn and 1its tributeries Common and Broadstruther

Burns will be considered separately.

4

t

(

(A}

n)

The Oarey burn i formed by the confluence of

CGomwon and Broadstruther burns, and flows a short

diatance ng an incised satrenn to join the Harthope.

§gur featurea of note are assoeinted with the Carey,
¥

2)
3)

4)

Cn erossing the 600" contour, the stream entors
a profound and narrow gorge atretch from

which it emerges at 500°,

On its right bank opposite Hartheugh & benchlike
facet at 900%«950"' has bhaen precerved.

On the right bank Just below the Common,/Bronde
struther Junetion the vallay side is avarred by
by an “in and out" channal, 750-700",

On the valley floor below $the Common/Broade
etruthey confluence there is a ghort &H' deop
flot gorpe, presumably hecause the lavas locally
nre more resistant due to thermal effectp («a
9i1) 1ike mass of porphyry lies adiacent!,

The Common burn rises in a peaty sresm between

Newton Tors and Celdburn Hill %o flow northesstwardas,

but, Just when ft looke 1ike continving %o form
the Akeld  or Humbleton stream {t fuyns awaw
pouthwards to Join the Broadstruther. Upwalley
from Common burn Steading the present ntrens line

%

approximatens to & fault {or erush¥/, Secticna
are frequent, for the bhurn is now inelesed 20«40°,
and showa coceasional crude ferrace oueps on iis
floore Downvslley from lommsonburn steading, the
stream atretch sastwards shows inteveating and
variable geological sections. The floor {eo wough,
altermating bhetween bedrock nnd auperficial
mterinl. There ars indieationg,too, %hut this
mid and lower part of the walley weve usad by
maltwnters,

he headwatera of the Hrosdetruther, between Preston |
Hill and Broadhope, flow along the liane formerly used|
by meltwater. Ilowever, st 10G0Y the upper streteh |
is replacad by a marrower nowmal and youthful section

' Pownatreas, too, the Broadastruther ia Joined on the

right bark by the Hamsely burn « a miafit cowning cut
of an emhayment which appeays %0 have bean enlarged
by southward moving fce. OFf apecial interent are
the anomalous depregssions st the N and S endn of
{lold law, apcarently associated with ice reeassion
and grading enstwarde. Alao on Cold law, & thin
porphyry nill forms a loenl benchlike feature.
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Collece Water (&(MFpmGIZQJD)

The source of the College lies S,W, of Cheviot crest
and from here its water plunges westward before turning
north into a markedly straight valley line. Like the
Harthope to the east, the stream's outlet from the igneous
massif appears anomalous with the Colleze joining the
Bowmont near Westnewton to6 form the River Glen. The
valley line of the College is also ¢onsidered to be coind=
dent with a line of structural weakness (p., 21 Geology
of the Cheviot Hills 1932) - :a fault line belng inferred.
Apart from the Lambden Burn this stream is further similar
to the Harthope in that tributary development is most pro-
nounced on the west bank, but dissimilar in that 1its valley
floor shows marked masking by superficial deposits and the
valley cross section is more troughlike, The longitudinal
stream profile plotted from 1:25,000 sheets is of interest
for the knicks which shows at 350', 550' and 1,250' closely
approximate to important changes sgeen in the valley.

Degeription,

The College Water and its valley are considered in four

sections, each of which possesses one Or more distinctlve

qualities 1i.e.

Source to foot of the Henhole (c. 1,250')
1,250' - Waitehall (550*)
Whitehall - Hethpool Linn
Hethpool Linn to confluence with Bowmont

e
. & 8 =



£ tuts Jesoription it is worth adding that a true corrie ™.

“byh into the trough end of the main valley, skirting a

l.y_?he gathering ground for the he::zdwa.t.ers':‘.liels 1
in a bieak, windswept and featureless tract between
Cheviot and Cairn H1l1l. In this concavity lles a pesat
hag, broken in places by "washouts"™ and showing, towards
its margin sands derived from the granite or bleached
bedrock,  About 2,300' a stream line proper is developed
youthfuly"gpd flowing over boulders. VWestwards tﬁis
streagkﬁurns abruptly norﬁh, entering a torrent tract
through Henhole. Burnett (p. 26 Geology of Cheviot Hills
1932) notes that ﬁhis 5/N stretch may be colnciﬁenﬁ'ﬁibh
a crushline = tthough note exposures are poor, Henhoie
itself has been described by Clough and Burnett in writings
on the geology of the area, with the latler noting the
siting of the lowest waterfall (c. 1500') on a Quartz
felsite ﬂyké, eagt of: which rugged crags rise to a heigut
of 500', He "eontinues "on the north side, the crags are
rudely arranged in ‘tiers, but on the south side theﬁglse
Lsamore pr301pitous" (p, 26 Geology of Cheviot Hills 1)32)
like form is absent, and the south side of Henhole shows :
high jagged outerops which produce a serrated effect,when
geen in plan, Abﬁve Henhole, on the north and south sides,
shattered tors are a feature, with those tothe north

particularly impressive, Here the tors rise 40' -50'

displaying coarce btalus spreads and shattered blocks 10' -

15" length. Emerging from Henhole the stream soon runs

' I
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triangular shaped 1ll-drained peaty area C, 1,153' -
153505 (In paseing one should note that features
showing similar rela;ions.to Henhole sesm to be fairly
prevalent,in the S5, Uplands, This information comes
from other colleagues working in the S, Uplands and also
seems Lo be the case with the Devil's Beef Tub nr. lMoffat
It susgests itself that an interesting topic for researca
lies in the study of-these features in S, ScObiand)

2. In this stretch the College Water shows a restric-
ted meander development, for the most part flowing over
and Peworkihg detrital deposits. Apout Mounthooly farm
- the valley transverse seetioﬁ has an open V form though tlee
apex is blunted due to valley fill, On the E, bank here
there is a topographical break at 1,0002 whiist up the Braye
don Burn at 1,256' a possible bench remnant is suggested,
Downvalley, Fawcett Shank and the lower Fleehope valley
are striking local topographlc features, The former
appears to have been a bench modified largely by glaclial
erosion whilst bheklatber appears as a small embayment on
the west side of College valley bounded by sides rising to
250! height, The upper parts of this enbayment are extreme-
ly steep, the lower sldes precipitous with 100' near vertical
faces dropping on to a flat, east sloping floor. In the
field it appears that both features are related and depen-
dent upon glaclal erosion < impeded eastward iceflow
causing overdeepening in the Fleehope and again lce moving

into the Lambden Basin affecting Fawcett Shank, Below
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Fleehope the west bank of College valley is markédly over-
steepened and screeing 18 noteworthy. Indeed glacial
8rosion in the mid and 1owar College valley nas resulted
in spur truncation at and below | ,000' on the west bank
with the east bank only showing steepening of gradient
below this height, In contrast the same valley stretch
shows glacial eroglon t0 have been more effective at
1,250' on tue east bané, znd clearly several possibilities
might be suggested to explaln this anomaly =
(a) It may be the outcome of glacial and normal
erosion,
(b) It may result from different directions of
ice flow at different periods,
(e) It may be that lower ice layers moved along lines
distinet from the upper layers over the valley.
Tae writer tends to support the latter view with the
qualliflieatlion that In the initial and late phases of
glaciation the second suggestlion ought Lo be considered.
At Southern Knowe the first signs of true terracing ap-
pearéf where the Lambden burn joins the College., It is a
local feature, restricted and of small amplitude belng matched

on the opposite bank by a 40'/50' steep banking of sereelike

fragments, From Southern Knowe to Waitehall bedrock appears

®iote below Flechope, a cruder terrace-like feature has
been cut also in superficial Jeposits
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along the east side of the valley and stream c. 600' and

may indicate the possible site of a glacial step. On
the other bank the present roadline uses a crude terrace
like feature, interpreted By the Geologicadl.Survey as a
river terrace but here considered of rather doubtful origin.
3. From approximately 500' downvalley stream braiding
over alluvium, pebbles and bouiﬁera becomes prominent to
Hethpool Linn)wibh the present stream contained by nearly
continuous embankments composed of variable defrital
material, These steep empankments rige 20' - 50' above
water level leading up about Hethpool on to terrace like
upper surfaces. Again ,there is usually little difficulty
in plotting the upper margin of the '£111' in the field
hereabouts because of its association with an observable
(often glight) topographic change of slope. The main
valley now shows decided aéymmetry in cross section and
tributary development before opening out suddenly into
a small basin at Hethpool. Writing on this part of the
Goliege valiey it is noted by the Geological Survey
(p. 21 Geology of the Cheviot Hills) that on Newton Tors
horizontal sﬁep features near the summit suggest the lavas
to be almost flat. This is contrasted with slight rock
differences and westerly dips across the College Water
and‘from these a faultline at College valley is inferred.
Field observations show that discontinuous step features
also to occur lower on the E. side of the valley besides

elsewhere in the massif. It seems?therefore)that these



steps (in bedrock) are erosional and associated with
glaciation or more likely with periglacial conditions
during ice recession. Furthermore,since the present
College valley approximates to the junction between the
lava aureole and more normal lava types, structural contral
might still be invoked to help explain the line of the
College. It might well be that the more resistant
lavas along the £, bank of the College have also inaibited
tributary development.

The Hetupool area is of great interest (also to:the
_ human geographer) and merits a more lengthy consideration,
Viewed from up valley, the wind gap between White Hill and
the Bell would appear to be the most likely line to be foli-
lowed by the College Water. Instead the stream turns
away N.E, into a restricted course flowing between the Bell
and West Hill before emerging on to flats near Kirknewton,
The topography in-this area snows that White Hill and the
Bell crests approximate,with the lower West Hill and
St. Gregory's Hill crests at 703' and 598' respectively.

Way then the anomalous features in this area?
There can be’!little doubt that ice moved eastwards in the
Kirknewton area todifying the Glen valley form and also the
inner margin of the "tread" between Kirknewton and Zaster
Tor. Again,it would seem that ice had been forced up on B
the higher ground to the B,E, for a rising ﬁrough between
Qastep Tor and Newton Tors is a rarked and suﬁ;éstive

feature in the field. It ig debatable whether the
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College/Eladon stream formerly flowed E,N.E., from

Hethpool to 01d Yeavering or whether this depression is due

entirely to glacial erosion and meltwabter action,

1o complete the pleture the following additional features

and factors showld be considered.

1,

%)

From the Bell looking north over Bowmont Water,

besides the Kilham  defile, topographic
"furrows" on the opposite bank are note-
worthy., The largest of these rises from
Croolthouse crossing the watershed between
Housedon and Coldside before losing definition.
A gmaller but similar feature lies S.E, of
Coldside Hill, crosses the watershed and leads
into Sandy House Dean whilst a third and
smallest furrow occurs between Homilton and
Housedon Hill,

Just west of Kirknewton the boundary fault

between sediments and lavas tLerminates.

The neerby Kilham ridge shows breaks in the

crestline and shallowiindentations on the
north facing slopes which may be the result

. of 1ce overriding and flowing to the S5.,K,

To the N.E, the Kilham defile is probably
the result of glacial diversion of drainage.

The Cementstone outcropiis in close proximity and

ite present form might easily be due in part
to the effects offluvial erosion, It seems
conceivable to have a former north flowing
extension of the College eroding a cementstone
cover prior to uncovering the underlyling lavas
This accomplished uniclinal shifting to the
east by this lowerColleze water might have
occurred, : !

The presence of the tougherilava aureole to the

S,E, may have been a contributory factor
influencing the course of College between
Hethpool and Kirknewton.

To interpret the immediate features visible north of

Hethpool it is sugzested that severe local glacial erosion

_oecurred at a nodal point where ice flow directions were

conflicting.

This was followed in the period of ice



recession,by meliwater activity and possible glacial dam-

ming to produce a temporary lake standing c. 500",

In contrast to this possibllity there was probably a

longer established lake at 400'. Field evidence to sup-

port these latter views is not entirely satisfactory but
1s now listed.

A. The terrace like upper surfaces of the valley
"£il1" above Hethpool have already been noted
together with the change in amount of fill
below 500' at Whitehall.

pool approximate closely to the upper limits
of "f£111" and alluvia.

C. It may be more than mere coincidence that tae
cultivation terraces at Hethpool begin about
and above the 400' contour.

D, The present Linn at Hethpool at c. 350' could
be near the site of a superficial plug behind
which water was ponded back before draining
off as the: plug was removed.

The approximation in heisht between the windgap
near the Bell and the topographic depression

S.E, of West and St. Gregoryl!s Hill near 500' -

looks suggestive.

. It is observed that 500' and 400' north of Heth-

8l.

If this be a correct interpretation,Hethpool is on the sive

" of a partially infilled rock basin with the present lake
there a shadow ofits former self. (Again it would be
inferrahle on such an interpretation to date the 400"
lake as post-glaclal - fringed in part by lake side
dwellings?).

4, In this short stretch the stream meanders over
a shallow bed below the Linn, working down into detrital

material and also showing signs of lateral erosion. It

emerges on to flats between West and Kirknewton where the
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mﬁrked Glen trough pegins,Along the south side of this
upper Glen stretch a strip of sand and gravels make an
Obgervable feature in the field (300' - 2850'). This
strip may have been part of a more continuous spread, linked
previously with the sands and gravels in the lower Bowmont
valley but subsequently eroded, or it may represent part

of a kame terrace graded eastwards.

The Lambden Burn.

Formed from four streams flowing off Cheviot together
with several gmall burns this west flowing stream joins
the College at Southern Knowe. The line of flow, to say
the 1east}100ks anomglous and noless strange is the valley
form itself.

The upper valley beyond Goldscleugh is asymmetric
showing the present stream to be misfit. Taat ice
occupied and enlarged this valley sectlon there can be .-
1little doubt, for steepening of the lower Cheviot slopes
1s apparenthhilsb ice has moulded the low col between
Broadhope and Scald Hills (moving eastwards).  fAgain.
this same col has been used bylater meltwaters as also
was the col between Preston and Broadhope Hills.  Tae
short valley stretch between Goldscleugh and Qunsdale
Ford snows markedly steepened sides with the stream swinging
about across a flattish floor. Ag upstream, agymmetry of
transverse valley sectlon is poteworthy and it migat well
neve been tuat "boiler plating" formerly suowing on the

) - ct H 57 g £ 1 el o .
north bank has subsequently been obliterated because oOf
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weathering,to produce extensive screeing. The lower
vailey to Southern Knowe is narrower st111 with the
stream now working down through superficial material or
bedrock, Lhe stream enters a short defile at 850
flowing for a short distance over lavas before cutting
through glacial till. It is noteworthy that the t1ll
here does show a perceptible eiay contsnt and is inter-
preted as true morainic material. At 750! neaf.coldburn
the stream enters a restricted rock ahannalia5' depth and
thrmggldymerocks,before emerging to continue in a steeply
V shaped valleyito the Gollage.'

Tributary valleys on Cheviot form an interesting
topic for investigation = and speculation! One wonders,
for example, if their upper stretches considered in * =
turn demonstrate various cstages in & similar process i.e,
oﬁening out of stream upper valleyrreaches by nivation,
Inspection df a Eopographic mep will show that, eastwards
from the largest and deepest ravine at the Bizle the other
enlarged uppér valley reaches show diminution in depth and
{for development, Field observation (though restricted)
sugzssts that thesellocalitles retaln snow pockets for
considerably longer periods than elsewhere on the massif.

Of the streams tributary to.the Lambden, Bizle Burn
is probably the most interesting. It behaves in similar
fashion to the upper College and rises on Cheviot crest
anidst peat hag. By 2,250' the burn is 20' down through

peat, sand and rock fragmenis and Tlowing over occasional
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outerops. Between 2,250' - 2,000' the gradient steepens
perceptibly with the water plunglng into the Bizle ravine
at 2,000' pefore emerging below at 1,250' to cross a
£shoulder" down to Dunsdale. The Bizle proper begins

at 1,500' and though not so high overall as Henhole it
does show greater lateral extent., "The west side

(of the Bilzle) is more precipltous than the gasb and forms
a ﬁrominanb feature for one third of a mile, The scarp
face is subdivided into four or five parts by .narrow,
discontinuous ledges and particularly in the nigher beds,
cavelike ----, Large tumbled blocks of dark grey
Andesite --- strew the oot of the cfags“ (pes 25

Geology of the Cheviot Hills 1932)., The feature can
scarcely be claimed to show brue corrie form although

it doés ldok more suggestive than the Henhole, Whilst
it may be argued that the Bizle Burn has helped to destroy
the headwall form and that a former lip has been removed,
the writer prefers to consider the Blzle as a nivation
hollow at ité maximun devalopment. Since the floor of
the hollow ghows a rock debris accumulation and marginal
screeing 1s pronounced, it would appear that accumulation
rate 1s now exceeding that of removal, Obviously if this
peragists a protective scree cover will develop leading to
modification in form of the Bizle itself and lateral growbh
rates will diminish progressively. Above the Bizle,tors

and clitters appear on West Hill and Bellyside Crag whilst a
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N/8 alisned set of three tors above Bellyside'Hill at
2,050' may represent an arete remnant. '

One final paragraph is added concerning stream
alignments in the Lembden valley. Windgaps between
Coldburn Hill and Foulburn Gair, Preston Hill and Broadhope
could easily have been used by streams formérly flowing
northward off Cheviot, It seems reasonable &o suggest
that betwsen them the College and Harthope could |
dismember such a drainage pattern with the Lambden cap-
turing the upper stiream sections and the Harthope the
middle sectlons. Bizle Burn, however, it ls felt, forms
one of the earliest branches of College with Lambden Burn
an offshoot coming later and encmaching on streams (o east-
ward, Whilst not proven the very straightness of the
Lambdcn valley suggests structural influence e.g.

1, There may be more than coincidence in the
alignment with the Hawsen Burn crush

2, Observed slickens and rock veining aboutb
Dunsdale Crags may be associated with a line
of disturbance along the Lambden valley
(i.e. a complementary set),

3. Eastwards up at the head of Lambden valley
a granite/lava contact occurs,

Some other tributary valleys

Of these,that of Elsdon Burn 1s the largest,
flowing eastwards to join the College at Hethpool. Whilst
its form suggests that it has been long_established,one
must.remember that ice moving eastwards has also used it

(p. 122 Geology of the Cheviot Hills 1932). The present

valley is open, with valley sldes markedly steep above



¢. T50'. Below Elsdon Burn farm the present stream
meanders and appears misfitted, whilst approaching Hethpool
the topography azain suggests a former lake had existed
there, The Trowup and Whitehall Burns show stesp V-
shaped valleys joining che College where they emerge into
Coliege valley. The former has cut.through 40' of
superficial deposits to reach bedrock = a HQuartsz félsiue'
dyke mass, whilst the latter has excavated 20' depth of
rock debris and ther cut two low falls \6' height each!
in the lavas, The Trowup is noteworthy in thab-its
straight lower dourae oonitrasts With a more open upper
section, 4Again,in the Tleld it suggests itself that
over the area north of Black Hag (with Kilham ridge and
College water for W, and E. boundaries) the N,N,E, align-
.ments may be indicabtive of former drainagel lines with the
W/E stream =tretches belng of more recent origin and |

possibly due to Collegze piracy.
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River Bowmont. ( StMfF st%ﬂ&@)

The Bowmont, a tributary of the River Glen rises
on the Scottish side of the Border between Cheviot and
Windy Gyle. ~Its waters flow N,W, for a short distance
before turning N,N.E, to Mindrum,at which'poinb they
turn back into the foothills to join the College near
Wegtnewton, These marked changes in stream alignment
are no less anomalous than the following features along
its course now enumerated '

1. Downstream from Clifton ( 1 mile south of Yetholm)
the present Bowmont valley appears "one sided" =
in so much as the right bank 1s flanked by
higher land, ]

2, At Yetholm :The Stank" joins the main valley,
being the line formerly used by a considerable
volune of water and now occupied by a misfit
burn,

3., From Yetholm loch to Linton stretches a marked
: valley showing similar and apparently related
features to (2)

4, At Mindrum one would expect the Bowmont to con-
tinue its N.N.E, flow,  Instead it turns
S.E, leaving bthe low col beyond Mindrum dry
and suggesting that the former outlet uas
been plugged. (Great depths of overburden
at Tithehill farm, near Warkand Branxton tend
to confirm this view).

5., At Howtel sands and gravel seem also to obstruct
the obvious line of the preglacial Kilham
Burn northeastwards.

6. Kiluam gorge is. a marked feature occurring almosk
at the Bowmont College confluence and appears
to result from glaciaklion followed by stream

diversion.

The Bowmont valley may convenliently be considered in
the following sectlons -
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(1) Upper Bow@ont'and headwater triputaries i.e,
above lowhaugh where the stream flows N, W,

(11) Mowhaugh to frimsidemiil
(iiij Primsidemill to Kilham
(iv) Kilham to Collegze junction,

The longitudinal stream profile of the Bowmont plot-
ted from 1:25,000 sheets shows nicks to occur at 450' -
650' (B,B, Primsidemill 444') Similar profiles for
Kelsocleugh and Cheviot Burns show nicks at 1,050', 1150
and 1,350' in the former; 900', 1,050', 1,350} 1,650"
and 1,950" in the latter (The 900' falls approximate
closely tollocal felsite dykes),

(1) Above low Law the trunk stream flows across lava-
flows with a general S.E, dip, and Adendribio (near centri-
petal) headwater drainage plan occurs:with Sourhope and
Cheviot Burns, Kelsocleugh, Back and Galrdust burns as
the principal tributaries. Inspection will show that the
high ground'sweeps.round in crescentic fashion from Black-
dean Curr and Black Hag - Auchope Rig - King's Seat =
Windy Rig with extensions of intermediate height from
Windy Rig N.N.W, to Pudding Law and N.W, toward Hownam
Law, In the enclosed embayment the streams are well
‘established and incised, with inclsion most marked in the
tributary velleys,—— Bowmont with an opener valley. In
gseveral instances,e.g. King's Seat streams one notes how the
head reaches of the valleys show expanded 4427 or

nailhead /)  plan shapes. These may be the result of
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ice erosion in some cases, or again they may result from
nivabion, partial glacial plugging or are due to stream
regrading in post glaclal times. The King%s Seat vélley
18 further distinctive for two other local features,
Firstly, Randy's Gap between King's Seat summit and Windy
Gyle is partially aligned with a N.N.W/5.5.E crush and
probably the wide col was also used by ice streaming over
the watershed eastwards,

Secondly, the old vent on Fundhope Rig is a defined
topographic feature with the present King's Seat Stream
flowing around 1t?approximataly along its eastern margin,
Cheviot Burn flows in a deep V-shaped valley whieh it is
peginning to erode laterally by 1,250,

The observer in the field standing upon Auchope
Rig cannot fail to be lmpressed by the contrast of the
trough-like Yollege valley to the north and the deep
V-shaped Cheviot Burn valley to the south. Sourhope
Burn like the Cheviot Burn flows in the lava strike
direction (S.W,) and below 1,100" 1s now re-working
assorted superficlal material, West and North-west of
Auchope Farm the tributary sikes tend to occupy expanded
gullies e.g. Gloomy Cleuch and the course of the'upper
Kaim Burn appears to have suffered from meltwater action.
Two other local features in the Sourhope valley are of

note

1. The %read and riser' terrain along the western .
part of Fasset Hill results from the denudation
of the lava flows,
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2, The slight development of solifluction terraces
along the foot of Pod Hill being fronted by a

small shallow basin probably ice eroded and
partially infilled but now damp and 1ll drained.
Tae Kelsoeleuch valley shows contrast between its
lower and upper reaches and also between left and right
banks., . Above the 'inbye' fields at Kelsocleuch the
western 1imib of the valley takes thé form of a marked
ridge (Kelsocleuch Rigl rising 5.5.W. whilst on the right
bank the ground rises to an erosional remnant c. 1,359}
The only well defined left bank tributary is the Back
Burn which may have been captured = in whiéh case the
"valley line" between Crock Law and Swindon Hill is not
the result of ice erosion. . [(However tuls is a minor
matter and rather speculative at the best). |
River alluvium begins on the flats below
Cocklawfoot; at first diascontinuously but near the
Sourhope confluence bhecoming a well derinéd strip
stretching downvalley. Bowmont at about 750"
quickly takes on maturer charactersi- with heugh
development, braiding and more sweeping meanders
cﬁaracteriétic beyond the Sourhope junction. The
main valley too,quickly opens out into a mature . .
form with ﬁhe present'sbream confined by 20' - 40'
steap stream cut bankings. Details of the main
valley sides seem to be conditioned by (i) the

nature of the lava flows (2) glaciation and
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~assoclated effects e.g. The S.W, face of Whife
Law shows marked facets and odd looking shallow de-
pressions on the‘q;llside (see figure). The face€§
tend to -be ofhtﬁg types - a larger set dispdgéﬂkat
50' intervals and prob&ply_corrésponding to the lava
flows, and a more irregularly spaced and aligned minor

_series assessed now o be pertsglacial in origin, By

contrast the crest and southern gslope of Park Law

are rough anﬁ kﬁobbly though but a short distance
away. The south side of the maln valley is broken by
two gmall tributaries, the larger of whlch contains the
Calroust Burn, Here again in these side valleys the
lava flows produce facetbed, steep,west facing valley
sides and these are easily observed in the field,

(Whilst the writer is not familiar with the detalils of

the terraln between the Calroust and Kale streams it is

gstrongly suspected that glaclial erosion and meltwater
features will be manifest there).

Locally; the south bank of the Bowmont and the lower
stretches of these tributary valleys display numbers of
“oultivation terraces™. Whilst prepared to admit that
these terraces have been used by man the autuor does not
readily accepb théﬁﬁas being wholly artificial feggﬂﬁés for
in some cases they may have originally been sol&§§uctional
to beused by man later e.g. Iin b&e lower Calroust Burn
below TOO' and arrayed on the marked slope N.W, of "The

Casbles” there are a series of terraces with seemingly more
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natural than artificial alignments and possessing an '
aspect probably poorly suited to cuitivation. The
south bank of Bowmont too, shows a tendency for a break
of slope to occur at c. 750; with the till cover appareni-
ly thinning out above this height. It seems possible, too
that the col between Mow Law and Wnite Law.which,has been
used by meltwater, the topographic break just mentioned anmd
the disappearance of alluvium up-valley all about 750
are related features. A temporary lake at 750" witﬁ :
overflow east of Mow Law or alternativeiy a standstill
of ice at this level may be proposed as explanation.

South of Mow Law further glacial effects appear on the
landsurface with the N.W. and N. upper slopes of Craikx Moor
showing marked mammillations. These small knobs of solid
rock 10' - 20' in height impose¢ an undulatory surface
upon the hill slopes. Other local features dependent on
glaciation include ‘the wind gap at the head of Belford
Hope, the Sanghenden Sike lying in another enlarged gully
(11) At Mowheugh the Bowmont turns northwérd,soon
to enter a short defile cut into solid rock and then 1t
emefges into the middle section of its falley. Al though
it may be suggested that a former Bowmont here continued
wegtward there 1s insufficient evidence now to support
such a view. Indeed the author takes the view that the
Kale poésibly captured a branch of the Bowmont which
formerly came over the wind gap at the head of Belford

Hope. Beyond Mowheugh the present form of the valley
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Ploor suggests that considerable glacial dumping has occurs
red;snd there are indicationg of a valléy in velley
profile e.g. Elisheugh Hill. The presenﬁ Bowmongt seems
offset to the east, but has produced a useful strip of
heughland downvalley from 525'. The alluvium is clearly
definedlwith ips wegstern limit approximating to the road
but diverging at a point 1 mile south of Frimsidehill,
running through Dean 4ill to Frimside Mill.. On the

right bank,the alluvia boundary is a low steep banking
between Attonburn and Woodside farms, whilst beyond the
latter it follows the 400'.contour from Clifton to Hayhope
-~ K, Yetholm,

At Belford the river has removed a considerable amount
of glaclal till locally so that 20' - 50' nigh river cliffs
back the small haugh. dere;too,the stream continues to
be shallow,flowing over coarse gravel and boulders save
at 530' where the floor is bedrock. Examination of the
till shows it to be gritty,varying in colour from purple/
brown to yellow/ brown and containing assorted rock
boulders:- various andesites, silurian (?) shale, a green-
stone (often included in lava material) and together with
these some dark basaltic (?) fragments. Nortah of flace
Hill the west side of the valley is locally oversteepened
whilst Mow Law has a northward stretching “téil"; Tais
latter feature may be erosional for small "dry" channels
lieteast and west of 1t. Beyond Elisheugh Hill the

. present Bowmont is shallow,” braiding, freely meandering
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and cutting laterally into till deposits - it could be
misfitted indeed.. The ti1ll seems to have been depositea
or eroded into northward trending swells and swales.

The condltion,if original, probably was dependent on

the directlon of ice flow, but running water may have enhﬁﬁé'
ced or; produced the swales e.g. south of Attonburn farm

on the rizht bank'river clifflng in till is backed by a
shallow but defined channel, Again opposite Woodside

farm on the left bank a drum=-like feature rises southward,
belng erbded by the Bowmont on the east side to give 20'
steep cliffing. North of this feature the road climbs

up on to more glacial infilling which has been eroded along
bhe sﬁream frontage into 40'-50' high steep banks.

The major valley form shows conbrast,bog between
west and east sides down to Primsidemill, To the west
Bowmont/Kale watershed is ridgelike but zig-zag in plan,
with the cols along the ridge corresponding to "biteouts"
to the N,E, on the right bank (e.g. Attonburn, Shareburgh
area) which break the symmetry of the N,W, topographic
grain there,

On the right bank Wood and Gové Hil1s present extremely
interesting local features, The west face of Cove Hill
‘ghow in minkture an almost true replica of a corrie form,
complete with 1lip at 650'., Between Cove and Wood Hill
a markéd depression drops into the main valley and suggests

a meltwater feature related to the adjacent Fyatshaw Hole




cut between Cove and Shoulder Hill. There #e t00 a
"hgnging" effect along the west side bf these hills,
similar to features along the N.W, flank of.the Kilham -
Longknowe ridge further down valley.

Of the two right bank triQutaries, the more southerly
Attonburn flows from the Curr westwards in zn asymmetrical
valley (north sidé most severg). Between the firms of
Attonburn and Blakedean, lateral cutting has begun whilst
the upper reaches show stream incision together with the
growth of small interlocking spurs. On the north bank
between Shoulder Hill - Black Hag the terrain is again
facetty because of the-lavas. .. Shoulder Hill shows
29' "risers" with 30 yard "tread" widths giving way east-
‘wards to north/south aligned rock ribbing. Near the
source of the “Attonburn the col between Black Hag and the
Curr appeéfs anomalous, suggesting that either the headwaters
of Curr Sike (tributary to the Curr Burn) have been diverted
into the Atton Burn or else the col and bench like feature
at 1,150"' below Cuddies Tupe ("Fort" on 1" 0.5.8. 81)
are glacial in origin. ‘Yhe southern siie of the Atton
valley shows gentler, smootngr slopes with only one peculisr
stream line present. This occurs N.W, of White Law, begins
suddenly and in a marked channel at 1,000', lhe present
burn is misfitted and tends to be dlscﬁntinuous. For want
of a better explanation the writer considers the feature to
be of sub=glacial origin.

The Curr Burn flows N.W. and like the Atton possesses
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an anomalous col on its north bank near 1b9'sour§e.
Like the Atbonjit posgesses facetty valley sides and
displays a northward aligned meltwater cut in "The NeuW
between Wildgoose and Matchly Hill, ~ The lower valley of
the burn is inciéed 1nb§ glacial t111, thers are restricted
_meanders and alluvium comes ln about 450', To join the
Bowmont the stream uses a well defined gap between Wood

and Shareburgh Hi1l - the observer requiring little imagina-
tion to coﬁtinue the N.W, 1line of flow into the Yetholm

loch area in former times. (The break of slope at 600

on N, Wood Hill and tﬁe Crooked shaw ridge may therefore -
have some\significance and not result purely from
coincidence®, Below the former Clifton village site the
Curr is incised 12' into t11l (upper clay showing silt
content and Clifton farm is perched on a spur of the same
‘material subjected to stream erosion on western and eastern
flanks,

On the left banz of the Bowmont the two tributary
burns have made a slight impression on the glaoial
infilling at thelr lower ends. As forithe well defined
haughland along the Bowmont, one might tentatively suggest
that a proglacial lake formerly steod there at 500',

¥ 5.6, former valley floor height?
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(The suggestion is tentative, for, because of the time
factor and very poor weather conditions whilst working

in the areg the author only was able to note that the 500'
level was often associated with topographic breaks and that
the haughland was flat and ribbon-like).

(111) Before describing the next section of the
Bowmont valley it is deemed appropriate to give attention
to the Yetholm loch area. Inspection of the 1" 0,8 5, 81
will show that the lower Kale valley has an eastward
continuation beyons Linton Loch.  Further the north
flowing upper Kale turns abfupbly west near Morebattle,
whilst the apparently obvious outlet for the Kale and
Cegsford streams lies disused 4 miles N.N.WJIOf Morebattle
lold Softlaws). The presént lower Kale valley therefore
may be judged anomalous as night also .be the valley stretche
ing from Morebattle to Town Yetholm. This latter valley
possesses a fine inclised meander around the west gide of
Yetholm Law and though occupied to-day by shrunken loch
remnants and by misfit streams, it must formerly have
éarried a very considerable volume of water as 1ts sizgi
and marginal sands and gravels about Linton and lorebattle
testify, Yetholm Loch itself formerly extended soutawards,
Linton Loenh to the S.W, has probably extended westwards
whilst Hogselaw Loch too has been larger (e.g. Din Moss)
Field observation shows that in addition a meltwater cut
strikes obliquely across Yetholm Law S5.W,/N.K, seemingly

graded two ways to 400', At Thirlstane,énother melt=
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water cubt is now uged by the Yetholm/Kelso road, grading
N.W./5.E, to 400' at one period. By contrast the ridge
crest between Yetholm Law and Crookedshaw seems to have
been little affected by transverse meltwater cutting.
Possible slight marginal footings along the west side of
the ridge at 500' and 400" may occur but éinoe fieldwork
was not extended into the Kale area details have not been
followed up. Though limited by lack of knowledge to the
west and southwest, the writer feels that it is possible
to suggest that the valley line from Kalemouth to Crooked=
shaw and even beyond to include thue Stank is the result of
glaciation and meltwater action. It would require but a
comparatively small thickness of ice to block the Teviot
valley between Upper Nigbet and Grahamslaw, the former
Kale valley between Mainhouse:i.and Blakelaw Covert, the
Bowmont at Mindrum and the Kilhamlat Howtel to produce a
temporary diversion of water around the massif's peripbﬁrg
From Primsidemill to Kilham the River Bowmont continues
to meander downvalley as a shallow and occasionally braided
stream flowing over superficial deposits. Low alluvial
terrace fragments occur scattered along this stretch, but
never as striking topographic features and contrast with
kame terrace remnants at Yetholm, Venchen old Toll,
Bowmont Hill farm, Mindrum and Howtel. Furthermore whilst
the west bank of the rivar is flanked by long elongated
drum ridges,the east bank rises sharply to a "tread"

(whose inner margin is also used by streams) before rising



sharply to crest levels of the 11/1200' surface. K

Between Primsidemill and Yetholm the 400' contour seems
significant locally, corresponding to topographlc breaks
Of slope and also to local base level for nearby meltwater
cuts. (Lower lake level?). The left bank beyond the
Stank to Mindrum falls steeply to the valley floor and is
unbroken by tributary valleys. This contrasts with the
right bank where the first break is made by the Shotton
bupn joining the Bowmont via a marxedly youthful traet.
lhe second break contains Paston Lake filling part of a
meltwater channel and a third minor feature N.N.W, of Paston
Hill is a shallow trough, apparently used temperarily by the
Bowmont flowing N.E. towards Paston farm.

the Venchen-Bowmont Hill ridge,besides showing a
steep face to the southwest is also hogbacked with the
steep N.W, flank fronted by a well defined trough.
Falling away to the N.E. both ridge and furrow end near
Mindrumx, The Mindrum embayment is limited to the north
by the Horse Rigg -~ Mindrummill Crag ridge and shows a sand
and gravel spread stretching from Bowmonthill farm north-

eastwards.  About Mindrum the spread begins c. 300' and

#The writer suggests that a S.W, continuation of
the Branxton boundary fault should not be ruled out,



is associated with fairly level and £8atureless ground
whilst to the north-east the deposits lie at generally
lower levels and show much greater diversity of forn.
Kettleholes first appear about % mile” north of Mindrum
station soon to become prevalent and striking features in
the lower lying sand and gravel deposits¥ The line of
boundary fault Ppast: Moneylaws Hill andBranxton Hill
coincides with a major’topographic break;but in addition
seems in part to cowrespond with the line of a marginal
meltwater channel. ' this channel begins asg a marcinal
footing (Burntheugh Covert), is in places along the fill/
drift junction and in placesquite a normal two-sided

. eutting. (The channel falls from 406‘ bo 200' by
Mardon lying half-mile east of Branxton). s b (G
interest too to add that the glacial till in the Mindrum
and nearby areas on the left bank show characteristic

014 Red Dandstone colouring i.e, a "foreign" sourece

®¥Mhough notvmentioned here,the record-of overburdens
shows great depth of superficial mate?ial torphe
south of Wark, Uithenill farm (right in the Mindrum
dry gap) and at Branxton. This suggests either very
marked glacial erosion to produce conditions suitable
for later infilling or elge infilling of a former
stream line. Geological Survey suggest the pre-
glacial River Till came through this way but since this
ig opposite to the flow direction of the Tweed I prefer
to consider that it was the Teviot that came through
between Cornhill and Mindrum. Implication re
Bowmont - that it did go out past Mindrumd¥to N, E,

INote: overburden at Cornhill 12'; Wark, Branxton,
Tithehill, 100"+
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On the right bank below Yetholm the rough facetty
appearance of Staerough invited comment, being probably
the result of glacial oversteepening followed by severe
weathering upon lavas. The Shotton and Halter burns occupy
part of a strip of relatively lower ground extending via
a wind gap near Thompson's Walls to Kilham and beyond.
It may well be that the Halter burn was temporally diverted
N.E, into the Kilham burn valley during lce recession prior
to a resumption of its pre-glacial course entirely., The
resumption of more normal conditions nowever, seems L0 have
found the Halter and Shotton as hanging tributaries, sub=
sequently re-adjusting themselves t0 baselevel and in so
doing producing youthful lower valleys. (In this exposi-
tion, the production or enlargement of the Shotton/Kilham
windgap by ice initially is a probable el Ea B Gens
sidered). Although unable to devote much time to the
Halter burn valley the following points are of interest
1, Between TOO' and 350' the stream is now.:
cutting laterally into valley till, shows
a narrow meander belt and occupies a fairly
wide, open valley,
2, Offshodts from the main watershed lying on the
- right bank show topogrgphlic breaks at
approximate 600' and 800' producing
truncated spurs and slight "hangs" in the
short west-=facing valley heads,
Northwards lie Harelaw and Paston Hill (the latter
oversteepened on west and north facea’ which contrast very

markedly with the high ground to the S.E, There, the former

ridge line has been dissected to produce three conical
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shapedzhills, the cols between each having been over=
ridden and enhanced by ice. The stoss side of the ridge
seems also to have been furrowed, with the resultant de-
pressions "hanging" and .aligned N.N.W.XS.S.E,

At Mindrummill the Bowmont in the face of the valley
plug turnsg eastward flowiné as a shallow meandering stream
over a 2 mile stretch pridr to enteringlthe.Kilham gap.

At Kilham the valley form changes and beyond, the river
appears to have been engaged in removal of sand and gravel
walch strétches almost. to the College confluence. On the
left bankJnéar dowtel Schpoljsands and gravel deposits
ocecur, they appear to have besn originally'water bedded and
deposglited as a plug to the Howtel valley against an ice
front which lay to the N.E,  Subsequently with removal of
ice,there has been deformation followed by breaching of the
deposits by water ponded behuind on the N, E,side.

IV, The Kilha m gorge is troughlike with its
narrowest section down to Canno Mill, beyond which it
widens out and becomes less severe topographically. Againj
.whilsb the sast side of the defile shows the greatest over=-
staepening; it is the west bank where sands and gra#el
occur in greatest abundance. Downcutting by the Bowmont
seems to have been raplid for streambanking in drift maﬁerial
1s steep and prone to slipping. Solid rock appears at the
northcend at 250' on the left bank, 350' on the right,
whilst downstream it is in evidence again below Crookhouse

at 250' and floors the Glen near the Bowmont/College . -
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confluence at 200'. 1o explain this feature involves
conflict between three ideas.

1. that pre-glacial river capture had caused the
diversion ofithe Kilham and Bowmont streams.

2. that the College had formerly flowed north-
wards through the Kilham gap finding outlet
either via Howtel or Mindrum.

3. That the defile resulted from glacial breaching
or col enlargement followed by almost continual
use by meltwaters.

The presence of the “furrows" on the N.W, flank of
Kilnam - Longknoweridge, the topographic difference in
summit levels on either side of the defile and the numbers
of cols in the Bowmont catchment which seem to have been
glacially enlarged tend to favour the third suggestion.
Again the apparent convergency of meltwater cuts in the
mid Bowmont wvalley on this defile suggest it to have been

a master meltwater channel similar,for example , to Borthwick

in Midlothian,



River Breamigh (wMF pages b,20)

The course of the Breamish, lying on the south side
of the massif, tends to be something of a mirror image
to the College or Bowmont streams. Rising south of
Scotsman's Knowe tuis stream followlng closely as it does
a 5,8.8, crush for just over 2 milesjappears to be
structurally controlled at first. However, instead of
continuing between Cushat Law and Shill Moor along the
crush as one might expect, it turns to flow about 9
miles in a generally eastward diréction. Over this
stretch the present valley first follows the granite/
lava contact before oonbinuihg over lavas, &shes,and
finally Carboniferous sediments which are obscured by
overburden. Again, the marked valley incislon continues
almost to Ingram where there is a decided change of valley
form. East of Hedgmeley the stream turns again, now
flowing northward to join the Lilburn stream 4 miles down
valley and so form the River Till,

For analysis and descriptive purposes Lhe catchmenb.
area will be divided into four sections

(i) source to Linhope

(11) Linhope to breakwater west of Ingram (i.e. 450)

(f11i) Ingram to New Bewick

(iv) New Bewich to £, Lilburn.

The longitudinal profile of' ghe Sreamish siream
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constructed from 1/25,000 provisional sheets shows well
marked knicks at 1,450, 1,050', 850" .na 700" together
with slight Inflections at 1,150' a;d 600", Below 600!
the profile appears to show a graded. condition.

Prior to the systemmatic consideratioh of the Breamisa
valley, it is proposed to deal briefly with some of the
main points of the South Cheviot drainage pattern. Ag
seen from Vairn Hill (and other vantage points) more than
one solution to the question of the alignment and location
of the Hdarthope, Usway, Upper Coquet and Upper Bresmish is
Suggested, jj"ir*stl;;r, if one accepts the view that the
Cheviot granite produced a doming effect during emplacement
1t is easy to postulate a radial pattern. The details
of subseguent geological history need not bother us other

than the fact that we note the dome was first hidden beneatip

Lk

later deposits which in thelr turn were the first to be
stripped off as the underlylng dome was resurrected. Lhe
fesurrection of the dome may obviously have been achlieved
by circumdenudation or it may have been aided by epigenetic
movement, . In either case another radial pattern would
result, becoming modified over the sedimentary material into
an annular pattern. Secondly, if the Cheviot area re-
ﬁresents an anticlinal structure pltching N.E, then again
the eXplanationlié fairly straight forward i.e. that an
initial longitudinal consequent flowed N.E. along the axial

crest line whilst on the flanks trangverse or obligue
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consequents arose., By this hypothesis the upper Yoquet
and Harthope may now represent remnants of the longltudinal
consequent with the intervening portion subsequently |
captured and subjected to realignment, whilst the flank
streams would correspond to the transverse consequents,
Such an explanation is attractive, for it would account for
the trough running N,E. from Tuirl Moor to the wind gap at
the head of Harthope, Again the ground rising northward
to the present national boundary would represent one slide of
this former valley,whilst the divide on the south side
between Thirl Moor:and Bloodybush might be interpreted as
being remnant,because of denudation. The occwrencs, £09,
intthis trough of large N.E, crushlines suggests that
geologieal structure would facilitate opening up of ..
the ground by such a.former stream just as some of the
otﬁer crushes south would asslst streanm breaching of the
Thirimoor - Ploodybush divide., Turning to the Breamish
in perticular now oné notes that its_uppér course may be

interpreted in two ways by thls hypothesis.

(1) It may be an origlnal transverse con-
sequent flowing S.E, but subsequently captured,
making the Spartley Burn a misfit in part of the
former Preamlsh line.

(11) The lower and middle Breamish may have
pushed out a subseguent tributarx (present Upper
Breamish) to divert part of the Yoquet/Harthope
stream. in post 13800 surface time, with still later
stream piracy divesting Breamish of the captured

segment,
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There ig yet a further pogsioility to be considered -
thatl the present breamish is & rennant of a larger east
flowing stream, Whose westward exﬁension 1s now obliterated
{formevly continuing beyond Butts Raﬁdj,aﬂd whose-lower

o {'s 4 2
valleyohas also been abandoned because of capture or

ct

glaeial diversion. Glaciation hag certaihly affected the

Breamish Head area too, but to what degree is doubtful.
Ice from the west may have been forced over the Hartuope

windgap or it may instead have been channelled southwards

into the breamish valley. Bearing in mind ,then, the part

)

rn
)
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glaciation may have played in modifying the drainage patt
one 1g faced with two conflicting sets of stream alignment s
Firstly, there iz the radial or annular pattern centred on
the core of the massif and predominating to ﬁhe east.
Secondly, there is the parallel stream pattern, north
flowing streams on the north flank and south-east flowing
streams onuthe southern flank. The question to be posed
is "Are we dealing with two distinct system=z, the one super-
imposged upon the other, or are the patterns the outcome of
similar processes acting on different rocks with differeﬂt
gtructures?". |

(i) The relatively flatter sreas of Linﬁlands,
Breanish Head and Lower Scotsman's Knowe are peat covered
and provide tue tributary burns which go to form the
Breamish headwaters. At about 1,500' gtream incision
beging to become important, becoming more and more @ronoun-

ced downvalley to reach a maximum in the gorge at Low



108

Bleakhdpe. The valley itself is asymmetrical in these:
upper reaches, highest on the Uomb Fell slopes where a
topographic break at 1,750' is a fairly conztant feature,
This break it is felt, may result from normal erosion pro=-
cesses but it could be a “nigh“ﬁater mark” left by the
former ice sheet, On the right bsnk the valley risesto
the surface remnant at Llntlands,souﬁhcfﬁwﬁich the 2,000’
monadnocks of Bloodybush Edge =nd Cughat Law rise above an
1,800' plateau-like level, Within the valley suﬁerficial
deposlits are 1a?gelj absent, a narrow-étrip of alluvium from
1,100 - 1,000", (High to low Bleakhope) flanking the
stream. 7 Glaeial deposits are almost completely confined
to the right bank, Whilst on the upper valley slopes peaty
deposits appear plentifully and contribute to the smooth
flowing outlines of the topography. Tributary develovment
1s most pronounced along the right bank whéfe the burns are
5uslly ineising themselves, occupylng nﬁvines or marked
gulliss gashed into the valley side. A glance at the
geology map of ‘the area (sheet 5) or Geological Survey
Memolr "Cheviot Hills" 1832 p.' 118-119 susgests that
geological structure 1s an lmportant factor in tributary
development for "between Shill Moor and the Ainsey Burn,
practically every exposure of lava and ash with;n half-

mile of the granite shows some of disturbance"¥ Field

®eor geologlical acbount,'Geologipal Survey Memoir, 1932
"Cheviot Hills" p. 34-35, 118-119 _
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Obeervation strongly suggests that the Alnsey Burn formerly
flowed east to join the upper Linhcpe burn; so 1t may be
that the precent Ainsey‘ﬁas captured by & tributary pushed
out along the cruch ffow a Breamish formerly riesing on

N, Cushat Law, |

The Salters Road continulng south-east from low
Bleakhope, approximating to the Upper Breamish crush,
rises to a well marked windgap belween Cushat and Shill
Moor, Wnilst it would be<atbractive to postulate that ..
the Breamish forﬂeriy flowea along this line, it seéms‘more
1likely that ice erosion was responsible for the gap featurs,
The plan form of Shiil Moor with its steep sides énd the
asymnebtry of the nearbf Breamigh vallaﬁ suggest that ice had
bifurcated about Shill Moor, (The suggesbion.seemslfeasible
too when one notes further that 1ée moving southward over=rode
the Hedgehope - Dunmoor zol).

Turning at Low Bleakh0pa}the Breamish enters a gorge
tract stretching down to Linhope, This feature whilst
showing maximum developﬁent at lts western end is equally
impressive to the east where 1ie the two great watergaps
at Linhope itself. The gorge is crossed By'numbers of
dykes and crushes which are apparently of only local signie-

ficance topographically® e.g. Broomy and Garswell cleughs

¥Author's examinition of this streteh not detalled note.
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on the left bank are cut wholly or p.rtially along crush-
lines. Bigns of lateral cutting and stream deposition
begin at 950', but only from 800' downstream do alluvial
deposits become continuous along the Breamish.” Shillmoor
forms the southern boundary for any higher vslley line,

and north of 1t lies the present valley in valley section,
The north face of this hill besides being steep is craggy -
one very noticeable crag line rises obliquely from Snuffles
Scar (1,000') E.S.E. to 1,450'. Matching this cragline 6n
the north bank opposite is a low wide depression, crossing
the Linhope watershed obliquely so that Ritto Hill stands
apart as a'conicai shaped mass.

Just above 7OO' the Breamish is joined by the Linhope,
its principal left bank tributary. Flanked by the nighest
ground to the north and in granite thls tributary valley
displays a lower youthful incised section, in cﬁntrast to
the maturer section above. Linhope Spout marks the upper
limit of the lower tract albthough the Dunmoor burn shows
purely youthful characters to c. 1,200°,

Thé waters coming off Comb Fell and forming the Coldlaw
Burn appear to cross two significant breaks at 1,750"' and
1,600', Coldlaw burn lies in a wide shallow valley above
1,350" whilst below the streambed roughens, small rapids
occurring as the stream flows between 40' -;563 steep banks
or near cliffing. A short respite from the enclosing banks
about the Standrop cohfluence is short lived for c. 1,239'

another defile with similar characters to those just
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described is entered. Quite suddenly at 1,000' the
present stream course opens sufficiently to allow develop~-
ment of a narrow meander belt betweeﬁ 12' uigh banks,

This stretch is floored with boulders, sands and gravels

and whilst the south bank is of bedrock,that opposite is

of superficial material, Linhope Spout, a 50' waterfall
abruﬁtly terminates this stretch and below it the stream

crosgses two minor falls before reaching Linhope to emerge
from a 300' deep ravine in a 15' wide slot channel. The
Linhope tributaries are left bank poasesﬁing'fairly dis-

similar characters now briefly summarised.

(a) Dunmoor Burn Above its source lies a windgap,
probably used by southward moving ice,. Tae
stream rises below a "lip" - a feature probably
resulting from glacial erosion and the thickness
of peat above, Typically the burn shows a
symmetrical V incision into a larger asymmetrical
valley (steepest on west bank),

‘(p) Het Burn Grading to a higher local base level
than the Dunmoor, the ﬂeb Burn offers a contrast
to the former. Wailst incising itself in to
superficlal deposlits, downcutting by the Het
has not been so savage,so that its valley tends
to be shallower and apparently broader.

(c) Standrop Burn Of the tributary burns this the
writer would assess to be the oldest. Showing

a centrifugal plan the headwater burns literally
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plunge from 1,750' - 1,500', emerging from thelr gullies

to unite and form the Standrop stream, The valley itself
1s steepsided and for the size of the burn,deep, suggesting
1% to be a long established feature. A point of interest
1s the possible occurrence of:a spread or infilling at the
valley head (at 1,450') ,where the author noted the stream
to be 10' down into coarse sand aﬁd gravel of local origin.
Amongst the topographic features of the Linhope valley
worthy of description one must firet draw attention to the
little and gréat Standrop Tors. Striking in the field, the
tors rise 30' and 50' respectively, being much shattered
by weathering and showing mural joinling in the granite.
(Note they 1ie apove 1,750').  Again S.E. Comb ¥ell between
the Standrop and Coldlaw burns shows a marked change of
slope 1,750'- 1 650% leading down to what probably is a
bench remnant at 1,600' (despibe the peat cover), The
north-east inner margin of this remnant shows a slight
depression which is soon sufficiently defined to appear
anomaloué#and suggests that peat lies as a filling in
gome form of cutting,or again,that sapping of the peat
from below has caused a slight subsidence or sinking.
Finally, in the lower Linhope valley and neaf Greaves Ash
bhcee depressions,run up the valley side and over the
crest. 'hey appear to be of more recent origin than the
finer N.W,/S.E, (glacial?) graining in the same area.
The two depressions north of Greaves Ash probably were

cut by meltwater though subglacially, whilst the third to



[fo)

the south may be either a marginal footing or bench rem-
nant. (See Air Funotograph for graining effests).

(11) The Breamish valley below Linhope ¥shows an
incised stream flowing over a peneplained partlof the
masglf without any obvious relationship to underlying
geology. Crests are gentle,and only along the river
line and at the peripheries is the relative relief marked,
Flanking the shallow Breamish waters below TOO' there is
a well defined strip of alluvium = coarse material mostly,
Subjeqted periodically to inundation and réworking.

Hast of Alnhammoor the river enters what is essentially

a rock eut channel, meandering over the veneer covering

the flat floor but severely containéd by steep valley sides,
There is not a great deal of terrace development, only lav
slip off cusps occurring east of Meggrims Knowe (Right

bank) and at the foot of Brough Law (also Rigat bank)
together with some rudely terraced fragments below the
Chester Burn confluence. Ag elsewhere in the massif

the observer occasionally sees dyke crossings associated
with stream rapids, whilgt dyke lines on the hill and valley
sides can often by discemned,for, although weathered, they

aprear more resistant than the adjacent country rock.

EN.B, Apundant evidence of former cultivation and past
gsettlemont (early) in this area e.g. Harteide,
Megzrims Knowe, Chesters.
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The adubherﬂ glope of Dunmoor rising abruptly from
1,000"' 1s by no means sﬁooth and in particular the erags
running obliquely uphill (S8.E,-N.W,) deserve mention.
These features are most pwnﬁmnce&'near Linhope = their form
and location tend to support the view that ﬁhey result from
ice flowing south-eastward. The best example seen in
the field is Oat Orag whose west face rises 50', whilst
nearby crag heights range from 15'-30', Above at 1,700
long Crag shows a 40' east facing crag (ice plucked?)
with the effecﬁs of ice smoothlng showing westward. It
may well be that at leagli one depression along thls hillside
represents part of a suﬁglacial chute, The feature in
questlon begins at 1,300' with a two sided intake, then
becones onesided (15'-20' neight) before petering out
Just below 1,200', East of all these lie the Cunyan
Crags (5,550') - granitic, shattered and weathered but
showing a‘genergl -NW,./8.B, alignuent. |

South of Dunmoor the area of uniissected surface north
of .the Hartside = Greensidehill depression tends t0 have
poor surface dralnage. -Thié'depression is now inter=
preted as representing the former line of the Breamish
strean an& to-day is occupled in part by the Greensidehill
burn. Fprom being falrly wide and mﬁderahaly shallow
the depression changes form eastward atb TOQ', A prapid
iﬁcreaseiin aepbh ocours s0 that by 600' the burn

(Greensldenill) is incised S0'-100', has steep bedrock
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gides (20° lepeS_GSH') and shows a 50' wide alluviam
covered floor. Coming in along tue west side of Knocik
H111 is a tributary doubtfully of “"normal" origin
because of the meltwater cubts and Tluvioglecial dsposits
there present. Lhe Xnock - Reaveley Hill area appears
bevelled, shows a slightly higher summit level than the
Hartside area and when viewed from the wWwest appears some-
what detached. lhis impression no doubt is due in part
to the erogion which has occurred along 1ts west flank
(by meltwater and later the Knock burn) . On the south
side the area ig cut by the Ingram Gorge and tolbhe east
there is the marked topographic break as one moves off
the volcanic rocks on to the sediments.

Considering next the south side of the Breamish valley,
one notes that shortly éfter leaving Linhope the trunk
stream flows across the mouth of the Shank burn valley.
This burn seems to be of comparable age to the LiﬁhOpe,amj
like it probably formed one of the early Breamish tributar-
ies, It results from the union of the Smalehope Burn ma
the Sting Burn, the former riging in a nivation hollow or
enlarged headwater reach on Cushat Law, hanging slightly
at 1,500', whilst the latter (in part) follows the line
prﬁbabiy uded by ice moving from the west. A 1,050' the
Upper Breamish crush, which is used by the Dow Uleugh,
crosses the Shank burn and corredgponds t0 a waterfall site
Again, downvalley from Little Dod the transverse section

becomes asymmetrical with wesli facing slopes most abrupt
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and the opposite side of the'}alley (left bank) opening
out progressively. The Shank burn itself becomes markedly
incised below 1,000', a chafacber ahared'by the Fore burn
tributary. Other features of note in the Shamk vailay
include the windgap west of High Xnowe which wags probably
used by ice and geltwaters, and the wide (Shank/Cobden)
interfluve showing three clearly‘defined meltwater channels
between 1,150' and 1,063' |

As with the Shank so too the Pighﬁ vanks of the
Cobden and Chester Burng are steepest, rlsing up from
youthful streamé to what have been bevelled crests, The
most interesting features of the Cobden valley are the
contrasting marks left on its sldes by meltwaters flowing
transversely across it. Wailst on tﬁe right bank Dry
Dean intakes at 950' and "hangs" slightly, the left bank
shows a zone of crude terracing and benching from 1,150" =
950", Small étapped features are discontinuous but give
the impreéaion of grading eastward, presuﬁably, therefore,
assoclated with the channels to the west and the Dry Dean
cut to the east (1,e. initial stages of marginal foothg
development?), Dry Dean in its turn appears first to
have fed waters into the South Flantation cut at 9Q0'
(across. the Middle Dean/Chester Burn interfluve lying
to the east, north of Cochrane Pike) but later into
Chester Burn. Again, the right bank of the Chester Bum
is rough and cragay, strikingly different from the rather

featureless ground on the left bank, One point of
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interest, however, in the latter area is the way in which
the shallow depression of Drydean burn divides into three
about‘875',the lower reaches of each brarich feeding waters
into the Chester Burn. Interasting local detalls are
avallable 2long Chester purn, ranging from excellent
aggloderabe expcsuresjiﬁ parts of the lowef stream course,
to the fragments of a hlgher channel preserved alongside
the present stream but separated by a glacial plugging.
Through the Ingram gorge the Breazmish continues to
be shzllow, flowing through haﬁghland. The steep,
rock valley sides are coated by very pronounced screeing
e,g; Ingram glidders, and one notes thablwhilsb the red
ash gives a finely freﬁteﬂ surfage, weathering 1éaves
the agslonerzte surfsces irregular, lumpy and knotty.
Unusual, too, is the occurrence of what appear 40 be
scfea terraces, showing level uppef surfaces and apparent-
1& graded .like normal terraces, - Never of great widbh,
those occurring below the Greenaidehill burn confluence
rise 20' aﬁove present stream level. (The wriherlwas
unable Lo check on thelr internal structure so tﬁat the
possibility of thelr being spreads of coarse material on
'benches or terraces (normal) cannot be neglecbéd).
Another minor feature of note lies on the east side of
Hartside Hill, above and along the present valley side,
Sufficient is seen, desplte the undulatory character of
the ground, to suggest that running water had formerly
flowed along this atrip, either marginally to ice/

glacial plugging or, less llkely, as part of the Chester
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burn valley.

(111,) For convenlence this stretch is delimited
to the north slong a minor watershed running from
Reavely Hill = Roddam Rigg - Nova Scotia - Wooperton -
New Berwick with the Aln/Breamish watershed as the
southern 1imit. The Breamish itself is now markedly
different, for on leaving the Ingram gorge mature and
then old age characters are developed and besides
river terracing there appeaf to be fragments of a 300'
lake strand llnéi near Beanley. (The writer on general
considerations suggests that tue lake might well have
stood earlier at 400'), Tributary development is com=-
paratively poor but rather unique for, because of the
cirgumstances prevalling during ice redéssion, meltwaters
flowed over the Aln/Breamish watershed at the head of
Middle Dean, Fawdon Dean and Mile Moor, then later recrossed
it in the opposite direction (southward), through Shawdon
Dean, Also in this phase melb#aters from the ndrbh
scored the left bank of the valley about Reavely Green
Farm and Foddanrigg House. Asg for the valley form, one
notes that rellef is strongest on the right bank where the
north/south (broadly) topographic grain on the volcanlcs
is replaced on the sediments by a N.E,/S W, wedge of uigh

xsee Geologleal Survey Memoir, 1930 Alnwlck district p. 93
to 94 for additional information.
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ground, On the oppdsite bank.H./S. graining again

gshows on the lavas but becomes feebler And peters out
nortﬁwards under the superimposed glacial deposits whilst
eastward the ground becomes low and diffuse, sloping
gradually in towards the stream line.

Ingram on the south bank is situated on a low terrace
and lies in the centre of a small amphitheatre of high
érouﬁd. Two burns, tributaries to the Breamish, break
~the rim ofthis amphitheatre howe@er whilst the infalling
,’slopeé are at variance; those from EWVe Hill are rathern
uniform, from Wether Hill broken in two places:{650' and |
550') and those along the inside of the West - East Hill
ridge look decidedly oversteepened by glaclation. From
the weat the river gorge form is preserved along the north
‘bank of Breamish tolReavély Braes (at 450' opposite Ingram)
“.but it is replaced 028t of Broughlaw Plantation burn by . |
low t1ll cliffing (20%) high at west end) which petersjgut
before Ingram is reached, Rising south of Ingram tae
: ﬁiddledean and Fawdon burns both flow N,E, showing melt~
watér cuts at their sources and lose their youbhful'incised
characters between 500' - 450' (Fumhermore they both appear

now to possess artificlal lower courses). The Middle DeanX

nmxcelleqt cultivation terraces occur here, whilst tue whole
area about Ingram, Reavely and Fawﬂon bears marks of
past agricultural use. -



| tre Bows HoLes
| uik ke b FAWDON
"~ DBAN  beyend,




[20.

valley is aéymmebrical but besides showing stoss

effects on the right bank a proiongaﬁion of the ﬁélbwatgr
cutting at the valley head has enhanced the oversteepening
between T00' - 650', Fawdon Dean too has been used by
meltwaters, is very deep, and broadly follows a fault line,
At its head lie the Bowl HOlegunexpécted local features

of guestionable origin and'now suggested to be potholes
produced by meltwater, ' Iwo "potholes" ¢. 25' deep lie on
the eastern slope of Cochrane Pike near the ash/lava
Junection. Tuey show near vertical sides wﬁich are much
weathered, although in one of the features tuere is a
suggestion that the rock exposures have been ﬁolished.

To the S.E. bhay are fronted by small ﬁounds of streamline
form -~ bluntest and steepest to the N,E, and rising 12' -
15' above the ground to the southwest. - (Since the mOuﬁds
are Situated on a "knick point" their apparenﬁ height is
greater when viewed from the N.E, 1i.,e, 25' = 30'),
Between these nounds (hakan to be s0lid lava veneered by

a weathered rock mantle) there are éoddep—and'boggyhdbwsx
to the north the Fawdon burn rises to flow over a flat floor
of some 20' width through a very steep sided valley.

From Ingram downvalley the wide alluvial flat catches
the eye, together with the reluctance or inability of the
stream to develop wide meander sweeps until beyond Hedgeley
whilst south of Branton the very shallow bééin drained by
Pow Burn appears as an appendage to this low ground, On

the south bank river cliffing appears en echelon, a normal
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higher set along the foot of Eagt H11® (40-50 feat )

being replaced by a lower set leading east from Branten
and falling into the intake of Shawdon Dean. The Branton
bagin is bounded to the west by strong topography marking
the 5.W. corner of the massif where, as one might expect,
fragments of marginal metlwater cuts occur, e.g. 5.&, slopes
of Broomyrooi Knowe, (the cols north of 01d Fawdon and
Gibbs Hill could be interpreted as parts of a temporary
overflow from Fawdon Dean). East of Branton the river
cliffing rises to a small flat at 357' (water trimmed?)
whilst to the westlthe foot of #ast Hill shows a break of
slope at 400' and terrace edge at 350'., It is suggested
that the topography here ig in large part due to glaciation -
Firstly'erésion by south moving ice roughed out the present
form then at a later stage the area lay temporarily under
water, forming part of a lake draining off through Shawdon
Dean (see sketch opposite)

Immediately north-east of Fow Burn the right bank
is steep, rough and much dilsturbed where sliding and
slumping of till under gravity kas inhibited river clifr
development. Northwards, too, till continues to form tuae
right bank of the stream"cdurse but of lessening heighb
and slope, especially once past Beanley Tileworks. The
abrupt rise of ground from the stream course to Crawley is

not matched to the N.E, Insbeadlaboub Beanley}breaks of

H" ¥ T --’\rl' . : 1) L]
Note this cliffing rises to a narrow ledging at 400’
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slope at 300' and 400' occur before the ground reaches the
curved scarp front above, ahilst 8.E,of ‘New Bewick
bridge the ground rises to a most anomalous looking divide
below 450' (west of Eglingham)., It looks almost as though
this divide was the remnant of-a-morainic ﬁlug either at
a glacial breach or else in a former valley line (writer
favours latter vlew). E
Along the north bank of the Pivér it would appear
that the meltwaters coming south ceased to use the Reavely
burn channel at 500} for the present strégm below is
insignificant and has not modified the challow valley of
open V-form. Againjeast of Heddon Hill the next tributary
was used bj meltwaters till 350', for a small discordancy
north of Brandon can be seen at this height, and at its
lower and residual sand énd gravels occur (delta remnants?)
Rising through the overburden Heddon Hill and 612'a north
of Brandon Hillhead represent.thé onl& local outcrops of
bedrock (north bank) and are striking, with the former
terminating a low ridge which stretches northward for a
short distance before being lost under the defined margin
6f the main mass of sand and gravel depoéita. Further
east in the Wbopertdn area 1t seems more than likely bhét
water was ponded back at 300', for two local meltwater
channels mouth at BOGHTgontour south to Percy's Cross is
agsoclated with a marked slope change whilst eastward
erests lie at, near or below 300' over featureless ground.

Over this dull ground odd small kettles appear and only the
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Randy Burn merits any description. fhis burn rises south
of Wooperton Station in a shallow but widening depression
and flows in elther a kettle oflover ground formerly'
lacustrine. Furthermore, if the Wooperton Ralway cutting
was originally natural (and much of it does look so) then
"water ponded up in the Roddam catchment could escape csouth-
wards, (Besides purely topographle evidence, reference is
made to Geologlcal Survey Memoir, Alnwick Memoir where
lake clay is noted S.W, of Gallow Law, and to @eologzical
Magazine, 1910, Bullerwell "on the superficial depqsita
at the foot of the Cheviot Hills" <= this authdr noting |
- peat deposits just horhn of Wooperton) |

(iv) Between New Bewick and E, Lilburn the breamish
is partially artificlal and part natural, flowlng between
the sand and gravels o ﬁhe west and the sandstone scarp
to the east, The controlled stretch north of New Bewick
reflects the need Lo check ﬁhe stream's tendency to meander
excessively within an already incised course, It seems
therefore that formerly a greater volume of water had been
carried by the stream when 1t_gf&ded to 200" at Eagt Lilbunn,
subsequent regrading having to be undertaken by a reduced
Breamish, At East Lilburn itself there is a water node
formed by the convergence of the Lilburn and Roddam burns
to join the Breamish (giving the River Till) and again one

notes that just here too the stream comes onto the Hetton

syncline, The parallel tributary burns coming off the
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flanks of the masgsif begiﬂ to converge at 300' and show
marked changes in the form of their upper, middle and lower
reaches. In contrast to these, there is practically no
Obseqﬁent tributary development, only the cutting past

Wegt Hapenope produced by a temporary glacial diversioﬂ of
ngehOpe burn deserves menbtlion,

The left bank Roddam and Lilburn streams show relativelg
Opeh upper strétchés in till, followed by narrow very
incised tracts turough the main mass of the superficlal
deposits‘ﬂoften down'inbo underlying bedrock) and bﬁen lower
gfaded portions flowiné through the more subdued topo-
graphy east of 300', The topographic change in the sand
and gravel deposits of the Gh&bton_/ﬂe&geley basin east
of 300' contour is striking and the streams flowing over
this area although incised show floodplain development,

Tue longitudinial profiles constructed for the Lilburn and
Roddam burns show: knicks at 1;050', 950'and 450' for the
former, 800' and 500' in the latter,whilst the Harelaw
(tributary to the Roddam) displays a small kalck at 300"
coincident with the granite margin. - Of these knicks, it
.Imishb well be that those at 450' and 500' reflect stream
regrading post 300' lake level? Prior to considering
gome of the local details of these stream courses it

would be as well to quickly sketch in the bapOgraphic fom
of the sands and gravels along the west side of the basin®

~

# West of main Njcle-Wooler road A68 between Wooperton -
Ilderton Station approx.
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As the dlsgram of meltwater cuts (fig.MFp28.) '
displaye there are a series of marginal channels aligned
and falling S,S.E, from Brands Hill, Cutting some of
these are a set of N N.E, transverse cuts, broadly
pérallel to each other'and now forming parts of stream
courses)whilst castwards a furtaer set of southward looping
cuts providesthe third element to the local topography. It
follows that the form of the ground is in sympathy with
these cuts, the higher marglnal cuttings associated with
broadly aligned swells and swales, the transverse cubs
(1nterprate& as being subglacial chutes) providing in some
cases’ water, and in others remalning‘dry' gaps, whilst the
third set are fronted to the souih by topographically higher
deposits, The third set are possibly the result of
water: 'flowing between the ice front and superficial materialj
and examples can be seen at near S, Middleton and Roddam.
It will be obvious, therefore that in this seemingly
chaotic mass of sand and gravels there is superimposed an
orderliness by meltwater action.

The Roddam Burn rises in a meltwater cutting east
of Cunyan Crags and flows in a generally north-eastern
direction, whilet the Threestone burn,instead of now being
a tributary, turns north at Heddon Hill to form part of
the Lilburn stream, It requires little imagination to
see that the Threestone basin was formerly bounded to the
N,E, by a watershed from Langlee Crags - Middleton Crags -

Heddon Hill and it is equally easy, to sugzest that there had



been & stream in the basin flowing S.E, to the Breamisw¥
Fieldwork indeed shows that during ice recession the -
Threestone burn didflow south at Heddon Hill for a short
gspell and that it also did flow into the Breamish area
yia Roddam Bog at roughly the same period. Flowing N,E,
the present stream only beglns to use a bedrock channel
north of Calder farm (e, 600') but returns once more on
to superficial deposits at 350', Along the stream the
transverse section changes from normal at 7CO' to asym=-
metrical as far as 560' where 1t becomes steeply incilsed,
but with remnants of a V in V form down to 400', A
normally incised stretch follows to_BOO' where the dene
opens out and the valléy peters out:(graded.to 300' lake?)
The lower portion is'contrasting,between 250' - 200!

it looks unnatural (leaving the obvious course to the east
abandoned, low, damp and poorly drained ) and below 200’
to the confluence polnt once agalin 1lneclised.

Avove the Junction of the Roddam and Harelaw streams
the ground rises to what have been bench remnants (between
¢s 1,000' = 1,150') 1lying round bhe Tareestone basin,
Again the rather thick glacial filling from the upper
Lilourn extends 8.5 ,W, of Heddon Hill but with diminishing
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®The well narked gap betweén Reavely and Heddon Hill could
hardly be credited to ice erosion for ice here moved
south as the beautifully moulded shape of Heddon shows.,
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tnlckness though elsewhere in the basin the overburden is
agsessed to be bhiﬁa_ From the confluence down to
;1dertonmoor bhe streanm banké are contrasting. i On the
left bank the steep ground éff Heddon Hill shows a change
of slope (lowering N.E, from 750' - °°°‘J) belol'w waich the
slightly gullied till surface falls ¢n to the stream line,
It is interesting bo'compare this strip of till infilling
with coﬁparable ground west of Heddon Hill,for the use of
an artificial conduilt collecting and draining water ——
S.W, has inhibited the gullying, slumping and production
of 'catsteps' seen along the left bank of ﬁhe upper Lilbunn
Burn., (Paradoxically however, having offset this danger
the farmer has allowed the lldertonmoor ground to run to
bracken!) To the norbhwesﬁ of Ildertonmoor the ground
rises westward, but shows aligned swells and swales assocl-
ated with marginal meltwater cﬁtting. . By contrast the
right bank shows subdued topography rising gently to

650" east of Calder. Here the form and shape of the
detached €alder sand and grave; spread suggests them to be
a cone due to checking in the rate of meltwater flow
(meltwater toning off the uigher ground checked by ice
front and/or rising ground = or merely a residual form?).
W. and S,W, of Calder,too, the stream is decidedly mis-
fitted, wandering aimlessly as little more than a ditch
through superficial material, Tae containing banks risé
40" above present waterlevel and there are in addition two

terrace fragments 20' - 25' above streamlevel also, The



intake to the Roddam Bog cut - is gentle but soon the
sand and gravels form a 30' steep bank above the channel.
Along'the stream course at Calder Dean Ford the Roddam
Dene conglomerate 1s in fact represented by flaggy, ripple
marked purple brown sandstone dipping gently waéh with Gue
stream working along the strilkeX, Turning eéstward the
burn flows through the hill" begins its present gorgé
tract at 500) and quickly becomes incised to a depth of
1007, In the gorge the following features are of note

1. The conglomerate itself is varlable, in some
exposures pebblelike whilst elsewhere showing
rounded rock fragments, fist to coconut size,
One feels sure that,given a different rock type,
the stream would nave produced a slot gorge.

"As it 1s8,in one short stretch below a bench rem-
nank the stream comes fairly close ta producing
such a feature,

2. In two localities remnants of the former stream
floor occur. These small benches rise west-
ward, the higher on the south bank rises 30' -
40! above present water level, whilst the lower
@ownstream on the north bank rieeu to 20' above
present water level. (Former at ¢, 450' where
incision 100* the latter c¢.4C0' where incision
estimated 70').

3, The lower end of the gorge about Dene lodge sees
the depth of inciszion reduced to some 30',
alluvium 1ls now present on the valley floor and
only a short distance downstream the overburden
is exposed in a river c¢liff, Here on a 25' high
face thin sandy layers appear Lo have formed
hardpan whilst the gravels do seem to have thaeir
long axes orientated W,/E, (s an indication

®For detalls of local geology see Geol, Survey Memoip
Alnwick District, 1930, p. 15-17,
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to the degree of cementation present in the

"pan“‘ an undercut section 4' depth, 6' hneight
and 8' length occurs at the west end of
section)

4, Tune lack of anomalous looking depressions along
the north side of the valley here 1s matched
by several on the south bank, It looks as
though intake occurred on the north and south
sides of Dob's Law and there are depressions
along the 5,W, side of Roddam Hall and east of
Broomy Hill,
The local topography south of Roddam Dene is without
parallel amongst the Chatton/Hedgeley sand and gravels,
A narrow cutting graded to 300' at Wooperton leads west
into an elliptical shaped area which is flanked by up=-
standing sand and gravel deposits. By dint of duplication
_ the
these take the form of two sets of knolls on,south and
west side, the outer and higher set being also the most
extensive whilst through them, falling and convergent upon
the central hollow come marked depressions (absent on east
side only). To explain these features two immediate
explanations spring to mindi-
elther 1. marginal meltwater cutting aided by convergent
transverse culting was responsible
or 2, the large central depression is a large kettle
hole where sand and gravels have been let
down as the hnidden ice melted, (Obviously
meltwater action could also be invoked here
and/or possible slumping of the overburden).
(See sketch)
Kingston Dean north of Roseden Edge represents ancther
west/east meltwater channel, abandoned but formerly intak-
ing at Ilderton, This channel shows tributary cuts along

bhe left bank, was formerly graded to 300' and to-day is
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used by an insignificant burn. There are two points of
interest about the depressiona in thls area, firstly at
Ilderton there seems to have been a double intake and
aecondly)meltwabers flowing west/east across the line of
the present S, Middleton Dean appear to hafe been respon-
sible for the middle Lilburn burn's alignment., East of
Lilburn glebe there is again contrast in the local topo-
graphy, whilst tﬁe lower Ilderton stream flows across a
N.N.E,/S.8.W trough then skirts a kettlehole to join the -
the Roddam burn, One concludes that the triangular
spread of deposits between Hast Lilburn - WooPGrtén ~ New
Bewick (approx) is deltale, reminiscent of the Milfield
delta (northwards between Milfield - Ewart ~ Coupland) and
like it in showing numbers of distributariea,but!diaaimilar
in ﬁhat the materials used are sand and gravel, It is
unfortunate that £here is s0 little evidence on the east
slde of the Hedgeley basin to su§porb the view that the
lakellevel at 300' stretched northwards beyond Hedgehope
Hall although water trimming may have produced the terrace
like facet (250'-300') at ‘01d Bewick and the 300' feature
west of Bewick Folly may also be significant,

The Lilburn burn valley form and“(part at least of)
its alignmeﬁt like the Roddam appears to result from late
glacial condmions. ' i1, Raferenee has already been made to
its upper Threestone section, the temporary glaclal diver-
sion south at Heddon Hill and thﬁ ocecurrence of gullied

t111 and 'catsteéps’ south of S, Middleton moor. It is now
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to be further-noted that as the stream flows along the
west side of Heddon Hill in an asymmetrical vallej its
line appears té be moving off the 1avé on to till,
Turning to flow N.E, the streanm contiﬁues to be very incised,
but because of working through uncensolidated material
a gorge-like form 1s absent (- the steep streambankinss
slipping and sliding under gravity), whilst stream grading
has been comparatively easier cp. Roddam burn, Down-
strezm from 400' the haughland broadens out noticeably but
it is the south bank which carries river cliffing consistently
to the stream's confluence point. On the left bank about
S, Middleton moor the steep slopes from ¢, 1,100' flatten
cut considerably between 850' - 800!, presumably where the
depth of overburden thickens. Downvalley to Lilburn Towers
the detalls of topography again are dependent upon the
forms dispiayed by sands and gravels, whilst beyond the
geomorphology again alters, On the right bank landforms
result fromlglaciation,ranging from the ice moulded form
of Heddon to the sand and gravels = channelled, kettled
or marginal to the 300' late glacial lake.

Meltwater intakes occur on either side of Brands Hill
a single overflow cut on the west side but a series on the
eastern slope are of the marginal type. These latter
types have grained the ground between 850'-700' towards
8, Middleton moor and it is particularly interesting to

note west of 0ld and S, Middleton one example of terracing
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produced by meltwater on the flanking sand and gravels,

The transverse cuts are well developed, some still in use
by burns e.g. at Old Middleton and S, Middleton, and others
now dry e.g. 1,200 yards west of S, Middleton., These in
turn are‘raplaced on the lower ground east and north by
southward looping channels e.g, south of N, lMiddleton and
8.E, of 8, Wliddleton, Of all these channels those at Old
Middleton and 8, Middleton merit further description. In
the former a transverse channel . bifurcates, the northern
limd. joining Coldgate valley having been subjectedlto back
outting by the present stream,whilst the S,£, 1limb is now
virtually dry. The northern limb has been graded to rem-
nants of an incised meander at 500' which in turn hange
above the present Coldgate valley floor. Just as diver-
gence has occurred here, so too S,E, of 8, Middleton the same
phenomenon haa'oecurred, but in addition,convérgepce of two
cuttings occurs aﬁ the western 1limit of the hamlet. There
can be little doubt that meltwétara crossed what is now

S, Middleton Dean in two localities, and probably helped %o
determine the 1aterlﬁilburn strean's coufse. A final brief
note 1s added concerning the sand and gravel deposits
stretehing from N, Middleton towards Wooler, Somecvery

- local small scale kettling had occurred along tkis well
defined strip, where the ground fluctuates between 400

and 350' and which has a terracelike aspect in places

(e.g. by N, Earle). In addition the outlet to the deep
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Wooler golf course cut (south Horsdon Hill) at 400' tends
to support the view that this strlp represents a kame ter=
rﬁca which 1owe§s and peters out east of N, Middleton,

. Downvalley,on the right bank of the Lilburn stream, two
ﬁarkad kettleholes appear north of Lilburn Southsteads
whilst the topographle hmabus of the sands and gravels
upstream is replaced by a general surface undulating and
falling eastwards to J00'. On the opposite side of the
valley, alluvium fingers out westward and northeastwards
from Lilburn Tower, with the ground itself rising north-
wards towards Westwood Moor and Triclkley Crags. VWhilst
it is comparatively qimple (from the local topographic
details) to suggest that water flowed for a limited period
from the west to deposit the alluvium at Lilburn Tower
Farm, the reason for the depresslon rising up past Lilburn
Grange and its alluvial floor is not quite so apparent,
Wnen followed northward this depression continues to rise
aiong-bhe front of Trickley scarp but then begins to fall
away N,E,, past Fowberry Park. Since the present form of
Efiekley.erags appear to result from glaclal erosion it
seems mbra logical to suggest that a former and larger
Coldmartin lough (rock basin bub shallow) had for a while
found outlet to the S.E, This view seems to be justified
when vertical air photos of the area are examined stereo-
secopically., In addition,the air photos sugzest that Cold-
_martin farm lles in part of a meltwater cutting, and énobha'

minor cutting 1s suggested above Tower lartin, As for the
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Lilburn Stream ltself, the only small feature of note

lies between Newtown Mill and &, Lilburn where a residual
ridge of coarse material rises 40' above water level,being
fronted on the south side by what: appears to have been

the former stream course.
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River T111 (ecMF pages2,22)
The Till flows a short distance nortuwards into tae

Iehabbon Bagin before escaping westwards via the Weetwood

| Hill water gap t9 wandar‘ovér Milfleld Flain, but 1t 1is
not until beyond Btal that it flows over bedrock, bhroﬁgn
a post glaclal porge. Tributary developument is neagre,
on the right hénk, apart from the Hetton Burn, only the
emall Bpaiford and Finger burns deserve mention, wallst .
the Wooler Water, Humbleton burn and theé River Glen form
the chlef lelft bank streams, The pressnt Till course
fifst rung through superflclal deposits covering the "nose®
of the Hetton Syncline, then turns west Lo enter Milfield
Plsin by an obsequent traect, It £lows nexb over the
great infilling of Milfield lm the general direction of
the Cementstone strike, skirts the Cornhill sands and
gravels and finally enters a gorge traoh which iﬁ parta is
also cut along the sirike direection, Belfore considering
the catchment ln detail it would be as well briefly to
recapltulate some of the already published views on parts
of the area, [Milfleld Plaln and part of the Chatton
Bazin were heid o be ﬁhder a late or post glacial Lake

- Bwart standing at 200' by G, Butler (Pres. Address
Berwick Nat, Club 1907 vol. 19) whilst Milne Home

(Trans Royal Soec, Edinburgh vol, 27 pbt. %) earlier had

' poétﬁiﬁbad a 185! ﬁaber-le?al Tor Milfield, 1Wore recently
(Geol, Burvey lYemolr 1932 The Cheviot Hills) the lake
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level wae assigned to 140' In Mllfield with the gently
rising ground apubﬁward interpreted as deltaic and
produced by the Glen, Till and Wooler waters, The
Corntiill sands and gravels arelintarprabed‘aa wettle
moraine superimposed locally upon drunling and held
responsible for the pondlng back of this 140' lake. It
is striking that both these lovels quobted for the lake
level should be in accordance wilh the late glacial |

sea levels at 140' and 190" proposed by W, Anderson (Geol,
Survey) in his recent work e.g. Geol, Mag, 1933, British
Agzociation (Newcastle Meating) .. 1949, As for the pre=
glacial course of the R..Till, Clough and Gunn (G.5,
Hemolirp 1395 Explanation of sheet 110W.) proposed that the
lower vﬁliey formeriy sbretohed wesh from Srookham to
Cornhill, subsequently being infilled by glacial -deposits
and marked bO--day?gnly the anomalous Pailinsburn de= |
preasion, ﬁp&n reflection, howevesr, Lhe author suggests
that there 1s.more to the Falllinsburn depression than
merely the burying of a pre=glaclal channsl, Examination
of the few overburden records available supports the idea |
of a burled'trougﬁ éf low ground running aaatﬁards for a
short dlstance north of Branxton and then continuing 85.5.%
into Milfield Plain. Howavoq'when'bha helght of beﬂroc&
above zea level {s calculated (from these bore records)

it would appear reasonable to invoke 1ce.éouginh and
overdeepening to explain the restlbs., Egr,axamplé, at

Ewart the trough floor is al the most 50° above present



' 8.L,, Branxton vicarage fleld &5' above 8.L, = At tLhe
-labber alte two bolr'ah;:lea in closge pt‘oxlmi_ty. show a
markedly different thlekness of overburden and | when
taken in conjunction with the outcrops on Branxzton hill,
.auggest that a fault line scarp is burlsd locally under
glaclal deposits, The real problem,fhoﬁaver, 1s'how'to
reconcile the two conflicblng directions of lce movement
at the N,E, corner of the massif l.e. ice moving around
and 1ce driving into the Cheviots from the west and northe-
west and yet stlll to explain the occurrence of Hilfleld
Flain,
Tug present Till valiey 15 subdivisible lnto thurse
dlstinet topographic unlits '
' 1. The Chatton basin
2, Milfleld Flain, north to Ford
3. Post-glaclal gorge and bthe Cornhill Rkettle
; : merzine '
each of which wlll be consldered in turn,

1. The characteristlos shown by the lower Breamish
are maintained by the upper Till as it meanders misfitted
tarough the Chatton Basln, Aboug it the ground rises

Iquickly to the westlaﬁﬂ northwesﬁ?whiiat to the east

an expanse of ground lying abt 1nbdrmediébe helght gives
way Lo the pronounced scarp front behind, Thiglwell
defined bopograpﬁié basin ends in the north at Holburn,
along a line from Coldmartin Lough = Trickley Crags =
Ghillin@ham Park - Ros Castle in the south,and may ha
subdivided further by the Chatton = Broomhouse ridge into

a north and south portion.




Por & short distance past Newbtown the river course
is constrained between sand and gravel deposits on the
left bank and thinly veneersd crude benchlike features on
the right., The 200" contour 1s impartanb,fob-from above,
especially on the left bank, marked slopes fallling river=
ward are checked. On the right vank similar_feabures
are observathhaugh instances occur where the surfacalof
the glacial deposlts appears to be graded oub to 200',
Approaching Chatton the river flrst skirts the sand and
gravel mags (erossing 1t later downvalley), and aﬁfeam
meanders show decreases wavelength bul lncreased amplltude
between Chatton and the entrance to the wabergap ab
Weetwoodhill, Also beyond Chatton incision into super-
fisial depaaiaé'increases and Lthe graded stream leaves Lt
basin tﬁéouﬁh a oomp&ratlvely-shbrt but narrow defile,
Tals gap at i1ts maximum is ¢, 200' deep with bedrock ex~
posed ab 150" A,8,L, at its outlet, but backing the flood-
plain. Also on the norih side of the water gap there are
two small benchez at 250'/300' and 400'/450! (The latter
lies at a slightly greater d;sbanée away_to_ﬂ.w. ffom the
gap,vhilst Weetwoodhlll farm is sited on the former).

Within the sand and gravel area by bhe river exposures

(%.

are absent but fortunately a borehwole reccrd for Hettonhouse

indleates that bedrock there lies at 98%' A.8,.L, -
(anomalous?), Interpretation of the water gap has to

contbend with the following poagibllitlas =
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1. That the gap i3 of pre-glaclal origin and results
from headwaber extenslon of an obseguent from the
west capturing a strike stream in the Chatton basin.

2, LIt could be of" late glaclal origin resylting from
meltwater overflow, As such the 250'/300' bench
in the deofile could be assessed to be of meltwater
origin with the cutting beginning after the Shawdon
Dean channel fell into disuse (ate300'), Obvicusly
such an overflow would tend Lo use any pre~exlsting
eol or relatively low part of the crestline, 4a
a mass of iee moved southeast over Eilfield area,so
the gulding influence of Lopography would increare
as the thlekness of ice diminished, In time,tnere-
fore,lce would tend tO0 stream around the [lanks of
Wgetwoodnoor quitting first btae Dreach or col along
the east side, and later withdrawing from the Wooler
gap. = (A similar bifurcatlon of the ice strean
could be said to have occurred nearby at a slightly
earller date to produce the Chatton.loor gap., In
both cases lce would be actlive bul wanling

3. Linton's suggestion (S.G.M, 1933) .

of an earlier Tweed stream flow W/E agross upper
H11field plain - Weel wogdhill gap =~ Chatton

Hpor gap also meribs consideration,  Whilst it

offers a solution to the siting of Lhe Lwo gaps,

in the author's opinion the suggesiion rather negle cts
the geological structurs of the Curboniferous sedl-
ments, 2nd furthermore Lhe superimposed bract down
 through Kilham is more likely to have been produced

by ice diverted water,

Insvection shows that only in two localities
{in the E, area) do major stream courses clash markedly
with underlying geciogical structure, firstly east
of Bolton where the Aln crosses the Lemmington .
Anticline,and secondly here at Westwoodhnill, It
would seem,tuerefore, that the walergap is of conparas-
tively recent origin and preference is given now Lo
to the second possilllity, :

Lgstwards from the Weetwood Moor area the ground
falls quickly below 450' but is soon checked ab 350'/300°

by the incoming of sand and gravel deposits¥ . The

Bynilst the .bulk of the glaclal sands and gravels 1ie on
the W, side of the Chatton basin, those flanking the
Hetton burn rise to 400'/450' and are not so0 variable
as. the lower lying southsrn mass,
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gpreadlike character of btuese deposliis seen about Chattm -
Broomhouses 1s replased westwards snd northwards by residual
forﬁg)iﬂﬁélbatween ﬁavhown and Heathefyhall by ﬁ;ﬁnds and
knolls,, Powberry Mains and Wandon residual forms of greater
arplitude and appafantly due Lo running watér rather than
kettling, whilst east of Clavering Uottage tue composition.
of the depusits change, and dry N/8 aligned depressions
sgeur, It has been suggested that the Chatton deposiis
represent a morainlc remapant (G.5, Memoir “Belford"J)and,
Judged by the loegal tbpogfapﬁy’bhis may well be the case,
‘S.ﬁ. of Chastbton tue glacial t1ll rilsing up to 500!
has besen described as a partially dissected pléta&u
(G, 8, Henmoir Eelfor& p. 153, 1227}, a Jjustifiable
sbatement ;bub now qualified by the_auggeébion that the
surface has been water trimmed and later followed by
the iniblal stagés of streanm deveiopment. daast of
Cuatton the same Nemoir nbtas the presence of lake c¢lays
¢, 200" and from field observalLion the writer proposes
that water sto0od still higher at an earlier period at
300! '
From the north comes the inclsed Hetton burn”, flowing
over solid and superflcisl material alike to join the R,

T111 near Hettonhouse, A narrow course is characteristic

® The
Of the Hetton tributaries deserving mention,one east of
Hettonlaw and that using Horse Dean both appear to
have formerly carried greater volures of water,
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with small but noteworthy changes of valley form occurring
gouth of Holburn mill and above Hettonhall, At the former,
the Coal burn traverses 300' lake strand remnanta (%)

in a narrow 30' inclsion with the Hetton Dean opening out
below as a.shallow open stretch, This is rather szhort
lifed)for nearing dettonhall banke begln Lo steepen and,
although flst ind veneered Dby ailuvium,thavvallay floor
becomes'restriete&. The detalls of topograpay on the
Hetton's right bank change from north - south and east =
woest, In the north, 1ll drained moss and low undulating
topography assoeiated with the Barmoor surface gives

sy westward to higher and iucreasingly glaclally gralned
grshnﬁ,’culminating in hogbacked upstanding residuals,
Southward, too, glaecial gralning becbnes,mora pronounced
feaéhing an acgme along & line from Dod Law - Redsteads,

in the lee of which stretchea the ratuer featureless

sand and gravel spéeaa on Horton Moor (presunably oubtwash
matsriai), _'On the left bank the scarp crest is also
glacially moulded showlng a series of allgned hogbacked:
rocdrumiins with long axes N, N,W,/N W, - 3.5,8,/8,K,

The only minor feature worthy of mention is of doubtful
origin, being a small trough lying'north of West Lyhan

2, The Mil1field Plain is extremely well defined and.

not untll north of Ford is its topographleal clarity
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impaired®, Over it the River Till ani its tributaries
Qéanﬂer excesslvely for gradients are low (and {lood risks
bigh), only by Flodden Tileworks is the meander belt width
commeﬁeurabe with valley width, Bfrorts have been and are
continuing to be made Lo conbrol bﬁe Till, Glen and Wooler
water but the scale of operatlons and the techanigques u#aﬂ
for gonservation could stand improvement, Since the plalh
is of triangular zhapglit is proposed to cJﬁsidar it in
four parts = corresponding to the sides ofthe triangle and
the plain iteelf, | |

(a) Bouthside

Thiz side stretches westward from Weetwood bridge to
Kﬁrknewton and besides including the Glen valley also
embraces that of Woaléflwater. fha erosional searp fronm
Weetwood bridge turning southward peters out near Haugh
head and 1s replaced across the Wobler valley by the
foothill zone of the massif. Just as thls foothill zone
1s replaced westward by higher crests, so too the fringding
zone of glacial depasits beneath the foothllls dlminishes
when traced westward from Wo&lar. From Akeld to O1ad
Yoavering the faultline scarp is at its bast topographicall%

for beyond the latter place incoming Cransitionary suumlits

* Excellentoaccounts of Milfield Flain in

G.8, Memoir 1895 Sheet 110W p, 80
G.5, Memolr 1932 The Cheviot Hills p, 138
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of fringing glaclal deposits again offsel its grandeur,
West of Wooler Water, too, numerous meltwater channels
appear, especially within an area bounded by Akeld -
Wooler = Brand's Hill - Tom Tallon's Crag - Akeld, (fee MF piinser)
These features occurring in bedroék and superficial deposits
display considerable variation in form and aize}bub grade
elther eastward or southeastward. VWailst tributary
valleys™ along the massif front are not very striking,they
tend to "hang" and show parallel Alignment N.E,/8.W, rather
than flow lines tangential to the marginal fault line.
Whilst the Geological Survey map the outer margin of
the glacial till along the Weetwood scarp foot as corres—
ponding to a terrace margin, the feature 1s not especlally
marked. Rather does the ground slope gradually increase
to 253'/300f1above which the scarp face rises abruptly
(Author suggests that the terrace margln falling from 200!
- c. 140" 1g a residual deltalc feature), Ag for the
scarp front itself, onewnotes its N.E,/S.W, alignmént is in
sympathy with similar features nearby e.g. N,b, of Doddington
and S, K, of Greendiles. The5e_together with ice staepened
W, faces of Doddington Law, Fenton Wood and Chattonpark
Hill suggest that ice moving S.E, was resgonsible for the

final detailsiof these scarp alignments,

xlt will be obvious that with the conflicting alignments of
normal tributaries and meltwater channels it is difficult
to assess,for example, to what -extent the Upper Humbleton
and Carey/Common burns are glacizlly determined.
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40' /50" Aeep convergent channels joln below "lhe Trawd
to form the Humbleton bura whose waters first flow a short
distance east belfore turning ngrth to jolin the R, Glen,

In the upper Humbleton valley one is improssed by bhé
termination of an open upper valley surface at 390' and

L4s replacement by an asymmetrical form below, A short
misfitted stream stretch between 750°- 650' is followed

by & narrow course resulting from the burn's inclsing itself
Lhrough aincial 6111, ﬁonarasas along the northward
stretch are afforded by ﬁha steepsided, flat Iloored sectlon
above 450°, followed by thue Llnecised gash through super-
fletal dsposits (chlefly) downlbo 200' and finally the
feeble artifiﬁial épretan out over the plain beyond, “
travarselalung the northsrn watershed of the burn 1s dis-
tinctive for two reasons, firatly the ground rises and

. falls by only amall amounts e.g. Gains Lay 1,04t

Black Law 1,035', Scald #111 1,006, and secondly for the
fact that every col encountasred on this traverse shows a
melbwaﬁer intake upon its southern side, Tnelsoutn@rn
‘watershed 1s nore robust and between Hart Heugh and &arle
Hill there is further evidence of 3. Clowing meltwater™,
North from Coldberry Lhe gruund drobﬂ-quickly to a “"tread®
. 500' (where bedrock ie replaced Sy moralnic looking

debris) vefore the marked sloje begins agaln between

K . i
Just north in the Humbleton valley meliwater Tragments
ocour especlally along the slopes of Wooler loor, all
gonvergeni upon Zarlshillhead,
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Humbleton and Low Humbleton. Norbh-e&stwards,hﬁﬂover,bm.&
tread is not marked, instead there 1s a gradual slope
towards Wooler., The key to the detalils of local topography
hereabouts is mélbwatar' for gtemmihg from Harehope and
Humbleton hills come a serles of cuannels which have pro-.
duced facets and cubiings iln bedrock, knolls, swells and
marked depressions in tLhe overburien;" fhere appezr to b‘
be several varlahi&s 5 channels preseat locally and while
some of them fall east towarde Wooler, others bypass the
town ylag Wooler golf coursze or Earlanillneéﬁ.  BBsides
what may be termed bthe "mastéer” cuts benind Harehope,
Hurblebon and Horsdon Hills, Lhose rising avove "The Trows"
propably came away dlreétly from the lce margin, Aﬁalq
the Horsﬂon cut which has nad both lntake and duﬁleb av its
norsh end (besides chowing a hanging tributary cutting nesr
iLs south end ), probably éus croszed by a subglaclal chute
which was later used Bubaerially O produce the znomaly
&% thenorthsrn end.

To the west Akeld Burn rises betwesn Tom Tallon's
Crag and Scald Hill and on leaving the hlgh bevelled aource
area rapidly becomes inclsed (e.g. by Y00' 15 incision).
Downvalley glacial deposits along the valley sidez purtially
offeset the severity of the valley bLrazansverse secblion
- theugh by 750" a severe left bank and increased valley depth
have asserted themselves, The only stretch where stream

gradients eaze off oscurs between 600'/50C' but by

¥
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Gleadseleugh cotlage {(472%) the burn floor ls agalm rough
as Lhe stream works down barough coarse deposlis
obseuring the valley [loor. {Upstream from the cottage
20' overburden exposed,shows boulders up to 4' length,
clay 1o absent and lnsbtead the matrix ls of coarse gravel
and grit). Along the crest,above the left Dbank, belween
Tom Tallon's crag and Akeld Hill there are a nuaber of
meltwater channels, but thaese, instead of conlining tuem=-
selves to the crssts, fall part way into Luhe valley iuself.
OUne would have expectsd these channels to have ended atb
helghts suitably graded to intakes of meliwater cuts ugpon
the opposite crestline,
To explain these odditles eltuer
A, Ice stoodhigher to bthe weslt ior a longer period
than to the east,s0 that water [lowlng east ran
« down into the valley before escaping northward.
or B, Some of the water flowing over ice between the
outlet and intake of adjacent channels was also
ableto flow down under the ice on tue outlel side.
or C. Tne meliwater channel crossing the lce possessed
a floor. thabt was ungraded and deeper (in the ice)
agalnst the outlet, allowing runalng wabter to
remain in contact with bedrock for some way down
the valley cide.
Weat from Akeld hilll the high ground 1ls dominated
locally by Newton Tor, Eastor Tor and Yeavering Bell,
The latber . standing apart and possessing & fine conleal
outline, iz fronted by the Glen walley and parilally separated
from the raln mass of high ground by a crescentic shaped

depreasion. The horns of thls depression riss southwsrd

to a windgap { used by meliwater/ and wuilst the Bell
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may hove been detacbad-praglac;ally, glaclial agencles most
surely have snhenced the offect. (The writer has noted
similar,although more distinctly glacially produced,
features up Deecide) |

Wegt from low liumbleton the glacial deposits continue
bo form a zone of tranélticnary slopes beneabin the sbuep
assenling front of the massif as far west as Akeld.

Beyond Akeld however the hill face ls exireuely steep

and 250,  On the giacial dsposits the only minor faaturé
of note occurs west of Humbleton buildings where the 200!
contour broadly becomes associabted wilh & break of slope
andlaccasionally surmounts a guiek shorbnrisev.q

(b) Hggt _Bide

- Along the western margin of the plain®* | Summit-
ﬁelants lower northeastwards, the relatlive index of

height declines from south to north and slopes tend also
to be steeper towards thé sout, 5oﬁth »f the Milfield -
Howtel depression the ;prgrapﬁy éhqws a greﬁbsr compactness
whilal to the ﬁorbh.bransvarse ridge aad furrow Lopograpuy
(l.e, to M, Plain) is characteristic. ZFresent streanm
development is in ita inltlal stages altlioughk the eye is
taken by the windgap above W. Flodden as belng a likely
outlet formerly used by the Xilhaw bura.

Above Lanton the R, Glen flows some way on
bedrock and the steep N. fi:ing slope above ls slmost devoid

of superficial deposlie and topographlc features allke,
% For Geology see Cheviot Memoir 1932 p. 58
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there being only a slight suggestion of a shoulder

above the Bowmont/College confluence @ 300' -350',
Between Lanton and Mi1fieldhill slopes between 650' -
259 are fairly constant and eastward, whilst at 220' -
230! flatbening out occurs about Sandyhouse and north
of HMilfleldnill, The ﬁandybouéa Dgan 1g youthful and
shows an lnclsed course down to JOO'.,  Like the burns
coming off Rape Hill and Kyple plantation nearby {té'bne
northi,iﬁ eontinues the line of the suallow iapreéaions

)
point, one wonders if Lusre 1s some geolioglcal or

observed in the Kilham gorge, and although this, ie a minor

glaclal reason for thelr oeccurrence. (Is there any sonnec-
tion between Lheir logation anﬂ.uhe widening out of the
Plain,South of Mi1fleld?). Waen seen from Brown Ridge to
the east, the ground rising frorw Hilfleld Flain to West
Flodden looks remarkably like a depositional fan, but

thls 1liusion ig disgpelled by closer aﬁamiﬂatlon of the
ground in question, Beyona W, Plodden the windgep 18
bounded by breaks of slope at 400' and whilst the glacial
tillilocally 18 disposed in undulatory manner, the writer
has insufficlent information Lo state definltely whether

or not the forms are morainie in origin, (It'would,uow~
ever be of intersst Lo speculate on the 400" break of

slope being an indicator to the pre~glacial helight of the
Milrleld area, taken in ‘conjunction with the 500' "hanging
bribuﬁary valleys at the south end and the Fentonhill

"bench" @ 400' opposite). MNorthwards, the east end of



Flodden Hill appeérs to have been fruncated, with gha ground
there now falling gqulekly to near flats at 150! Ap-
proaching Crdokham the clear cut western margin of Milfield
Plain is 108t because of lowering summit heights and the
incoming of sands and gravel deposits, “uese latter first
appear as perivhyral mounds and cause the plaln Lo be
bottlenscked east of a line from Encampment farm =

iy, Fleagsant - 014 Heatherlaws, and thaﬁ alsa.lap up on

to the higher ground at Pace Hill (e, 250') due south of
Crookhan,

(e) Hast Sids.

This side,fllike that opposltbe,sliows & general fall in
suanit level from 3-N but otherwlse it 1s disbtloctly
different®,, The west facing scarp front 1s most
severe at Dod Law, for northwards fringing bench remnants
_at Waltenill (nr, Pentonhlll) and above Ford offset 1ts
impressiveness snd also reduce the width of plain below,
The scarp erast,boo,ié broken by gaps, diminishing in
slze northwards and appearing N.&, of Doddington,
Rowping-Linn and north of Blackchester Hill, (The
former'péir may have been used preglaciallyfgbsequenb
tributary streams. All to-day are used by road lines).
Presénb day obsequents are few ln numbser, belag youthful
in character, and they use these gaps Lo drailn off water

lylng in the moss areas behind the scarp froanl crests,

x ~3 f " P T o
- “For Geology see Cheviot lMemolr 1932 p, 63~64, 7176, B84,

149.



' Doddingtomn* hamlet is ssitu'a.tea upon a small sand
‘and gravel fan or terrace remn&nb,naé diszgected by the
youthful Dod&ington burn, Southwards the searp fons 11§§ aF
about 200 a;d 15 fronted bylfringing sands and gravels
gradad down to 150', Wallst bhe Geologiecal Survey con= -
aiaér that these ﬁepcsiﬁs belong bto a kettle moraine
spread extending up ¥ilfield Flain, the writer sees no -
reazon b0 lgnore thée possibility of their having heen
part of a kame terrace or else triumed by water first
standing e, 200, Té the north Lhe saarplface begins at
300" and below it at Fenton camp there 1s a local develop~
ment of a 250' - 200' bench or terrace feature. By
Fentonhill, however, the duplic&tion of secarp frontage
already mentiqnod has ocecurred, and the glaclal grainingl
of summits becomes increasingly W/E in alignment beyond.
Although small, the Bradford burn displays several
interesting features along 1balccursa. 1t riges on Ford
Moas, turns W,S.W, to plunge over a 30' fall in Rowting
Linn (e, 340" - 300'), This short linn is aboub 40' depth
gt its maximum and is cut in reddisﬁ sandstone = thinly
bedded and flagmy near the base of the section, but becoming
conrse and crossbedded upwards. Unly a short dlstance

downstream lies Howdenbank Dean, a steep sided cutting

“Hote Doddington bridge 1like that at Llderton Station
severely damaged by floods August, 1348,
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gome &O0' deep, and upon emergence from this the burn
grades out to 150', At Kimmerston the waters turn
N, N,W. to Join the R, Till near Ford bridge = presunably
displaying a deferred tributary Juﬁébioﬁ.
East of Fbrdﬁill the ground rises with a eénstanb.sloﬁa
up o the crescent shaped dissected ridge at Ford lMoss,
Like the Bradford, the Cannon burn flows off Ford lioss®
and part of ilis upper course nay have carrlaa'meltﬁatara
(2), PFrom the: R, Tili fioaﬁplain itself, the present road
line through Ford orosses a slight tre&d.batwean 550" -
400' before climbing up on to Ford Gomﬁsn; '
(4) Zue Flain _ _

The Milfield Flailn proper may be c:nuiﬁered-bo stretch
from Heather's Law in the north, soubliwsst Lo Waqtnewton
and S,5.8, to Weetwoodbridge, witn small heughland anlendagea
abtached to Etal in the north and Haugh Head in the south,
It lies almosﬁ entirely between 100' « 200' and displaya
suffieient variation to be cdnsidared in secblonse

:(1) The area sontained between Hilfteld ~iwart -
Lanton represents a low deltalc spread pushed out by waters '
coming down the ﬁpper ﬁlén valley. Two fofﬁeé distributaries
can sti1l be traced to-day aeross thls delta the first
stretehes northward past UYarley erwa to Hilfield, and

the second runs north-sastwarl from near Gaﬁplana .

*the peaty overburden prasanb at its greatest depth is
32"
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Galewood, Although the less dlstinctive topograpuleally,
the former can be cléarlf seen near Milfield, for where

it grades oulb on to a terrace sﬁrfacs there is & topo-
graphle break. The labter,alanaugh snowiﬁg poor defini-
tion in its upper reaches, becomes a slzesble feabure

where it crossues the btrunk roadf and in its lower parts
appears to have undergone Lartial'regrading._ *310p95 over
the delta surface are gentle ¥°- 1° (Abney) and tend to be
gymmebrically disposed on elﬁh@r side Qf}a Goupland--
Galewood line, whilst the height of the delta surface falls
from e, 190' naar Lanton_to 140! gt N, Chapel field

(Bwart), The qelta's shape also deserves a comment for

its outer margin is uncanaily straight with slope changes
frequently coincldent with thls line (¢. 150'), The present
goubhern 1limib 1s clear cut, the nnfgln standing 15' aboe
the Glen Tlood ﬁi&lﬁ .t Lanton, 30' beyond Uoupland and

a3’ na#r Akeld steads, Above and behind the delta,
stretching from, Sandyhouse alm33£TLantanjlie gand and
gravel deposits disposed in terrace form. The upper
surfaeé of thls terrvace grades sastward from c, 225' -

200' and its outer margin is separated by & difference of

B

0! - 25', Whilst its present form 1s residual, these
deposlts may have formed part of a lame terrace,or they
mayhave peen jolned Lo 3imilﬂr deposits In the Glen Valley

as a more extensive spread

}but now largely reworked by

.watar,

x
i "ﬂzhlyou%%(aonlxd ?laﬁ l?“ggg& nere Lue depression is
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West from 3kald the surfase of the auymrficial
deoposits rises westward to Old Ysavering and also back up
to the hilifoot southward at 200'; Like the opposite baﬁk
there 1s 2 break between the margin of tuese deposits and: |
the present floodplaln, a 'risaf' which lncreases in helght
from 12' west of Akeld statlon to 30' - 40' between
Yeavering and 0ld Yeavering. Although terrace like in
general appearance the inner margln of tuese deposits sﬁow
odd depressions wibh generally noriuward allgnments,. Sone
ofthese features, 1t ls true, are assoclaled with burns
coming off the hildside but thelr general disposition looks
anomﬂl@us,nnﬂ, in the wrlter'é opinion, 1is no%t the y?aducb
of Rettiing. TFurther, 1t ls obssrved tuatb incised burns
coming off the hill at Old Iéavaring and soubha of Yeavering
appear Lo have been primarily ineised to'BOOS_anﬂ again two
nearby exposures of sand and gravel (néar_tﬁe aamé two
places mentioned above) show differing internal composition
and form, That near 01a Yeavering (c. 215' A.8,L,)
appears to show foreset bedding dlpping 'S.5.W, whilst that
at Yeavering contains a greaﬁer amount of silt and fine
material, is horlzontally bedded and appesare to result from
~more normal fluvial conditions.

(2) The south~eastern portion of the plain lies
roughly within a quadrangle hounded by Milfield -
Klmmaiébon - Doddington - Wooler = ﬁilfialﬁ; covering th-

area of lower ground mostly below 150' and gently sloping



in toward the R, Tili lins. However at Wdélarloﬁa is
confronted by a series of cubttings walch have been graded
out to 200' at Lowburnhouse, Uottage Hotel and the Feth
which passes the remains of Wooler Pele Tower. Of thesg
the Humbleton stream at Law&arn appears Iirst Lo have bean
graded to 200' then 150' zand now in the present cyecle is
reincising ltself, Behind the Cotbage lotel a dry channel -
grades out to 200 and is fronted by remninbs.of a small,
delba, This delta in its turn has been parbially eroded
by lateral cutting of the Wooler water, a 12' - 15' secar
behind Wooler Austion Mart bearing tesbtimony to this erosiaen.
Southwards frchWdolor railway statlon & marked river cliff
riges guiokly to ¢, 40" but beyond the township reacues an
aeme in a 159' high bankt leud in superficlal materiall,
Wilet the characters of the superficlal deposits aboutb
Doddington have already veen noted, observations about Fenton
and Kimmerston remain to be added; Between these two
places a very éiear bopographic break ogours just below
the 15 O contour, and west of Kimmerston the flat bog
@ 135" constitubes a truly nezative area topograghlecally.
(3) The norbhérly portion of the plain is featureless
untlil the periphyral Cornhill sands and gravels are encoun=
tered, Slopes are gentle,falling riverward, but backing
up to a topographic break just below 150',  Near Fora
bridge terrace edges stand some 15' above present water
level, and the stream Lts2lf 1s contalned bebween 8'

bankings. (Tue hardpan described in tue Geological Survey
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Yemolr occurring north of Flodden Tileworke was proved

and sampled by the author in the course of field work

in this areal,.

(e) The lower Till valley rapidly increases 1tus '
inclsion beyond Ford Bridge jsoon Lo flow 1ln a gorge
reacniﬁg 100" depth below Twizel bridge. Along this
stretoh bthe stream Tlows over bedrock, the gorge aides
only become sheer in the lower yeaahés and fragments
of river terraces sppear at St, Cuthbert's chapel field
{eenfluence point/, east of %ilimouta Fark and also ab
£tal, on the right bank. fhe sandstone scarp front turns
away N,H.E, from Etal, losing deflnition as it goes but
bearinz scars of ‘heavy ice erosion. Drumlin like features
first appear west of Duddosxand become the dominant element
on the ground northwards. Bast of Duddo hamlet 2 very

fine overflow intakes at 213"

and terminates B N, &,

at Ancroft (c. 80'), Thig channel (Haydon Dean) was
consldered by Butler to form the overflow of Lake Ewart,
buh)Slnce there 1s a slight anomaly between the 200' lake
level aznd the 218! 1hbake,uis conclusion may be guastiaaad.'
On the left bank}bhe river skirte the Cornilll Fluvio=-
glaeia; deposits before traversing drumlin toposzraphy to

reach the River Tweed. The sands and gravels cover

8sgquare miles and are roughly contained in a triangular

. m——

Woa: - . 2 :
Grindon Rigg farm borehole records 40' overburden,
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ares bounded by Cornuill - Orookham =~ Mindrum railway
gstation., "The margins are ragged and irregular, with small
putliers from tLue main mass, It 123 a region of abrupt
hillogks, tumultously arrangsd, and wiil deep hollows belwesn,
ag such, 1t offers a remarkable contrasi to the drumlin
country on aithev side, on which the gravel kas besn
superimposed"® Kettling 1s widespread with great varia-
tion in size and shape of kettlehole =0 that 10 is
difficult at first for Lhe observer Lo see any ground plan
to the topography. Closer inspectlon however, shows thab
the creste fall into the Tweed valley near West Learmonth,
with Pressen Hill, Broomy Knowe ana ﬁl.akel-:a':} drumlin like
mounds appearing above tue peneral surface., The Wark

Kaim shows 2 resldual form yfor tae iweed flowing at a

higher levsl went south of thue Kasm and on to the terrage
eastwards, This terrace 1s backed by an abrupt, bowshaped
river cut bank betwsen Wark and Cornhill with the crvests to
southward suggesting water trimming to e, 150' and 200',

Of the two burns flowing over thls areg, the Willow looks
more normal than that at E, Learmonth wnich appears (0
Occupy a channel cut by a grearvolume of water formerly.
Lnatwards towards Till the spread becomes more constrlicted
with the Bog, used by Fallin's Burn resulting elther from
infilling of adjacent ketileholes and /or a line used by
meltwater. Along the left bank of T1ll west of the
T&llmauth/crobknum road the logal topography is more

vigorous and like the higher grouid on the righb bank

p. 126 G S, ﬁemoir “The Cheviot Hills" A full i




shows a chsnge in the alignment of glaclal graining.

Ihe Haydon Dean chanuel is consldered Lo nave been
used by meltwater from Milfield Flaln and also from the
area of dead ice ab and neaﬁ'ﬁranxcan,and not fTrom
Butler's Liake Bwart, At, @ later stage the lower Till
tract céme into use and the Haydon channel fell into dis~-
use, The reader will have noted thalt thue Geologlcal
Survey Memolr refeprs to lateral moraineé and dead pledmont
ice lying from Cornhill up the Till valley and, wallst
supporting thece views, tue writer considers tiat on topo-
grapulc evidsnce Tragments of a lateral?moraine remain at
Shidlaw, Werk (?Eaim), from Cornhill to Pellin's Burn,
Faddon H111 and Grindon Rigg. It this be s0, the Tweed
defile east of loldstream may Lave been determined by
these movainie deposits, Again,bhe 140" lake 1in Milfield
and also a higher level c. 200' may be also post glacial
in origin, dating from a period when the lower Tweed was
flooded and temporarily estuarine® ., (Hote tue 200
"lake" level in the Poviot ralley neé? Cralling, also the
very marked brealr of slope about 200' -between Garham and
Sprouston).

(Yne author during fieldwork covered Lhae South bank of
the Tweed from Sprouston - Tweedmouth but observations were

made ONLY on this side, Since the notez made correspond

¢ Note, the cold water fauna recorded by Gunn in the Tower
Tweed ;on the N, bank 90' above S.L. : g
See p. 34 G.S. Memoir "Berwick on Tweed" 1926

(57.



elosely with part of those made earlier by Yilne Home
the writer considers 1t sufficient (at this stage) to
reproduce & summory of Milne Home's observatlons and

his disgram).,
SEME page 23.

7
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River Aln (s MF. pages l624).

The campafatively short R, Aln flows in a generally
eastward direcbldn and has ibs upper reaches separated
from the lower by a gorge tract., DBetween Alnham and
Bassington the stream flows along part of the axls of a
well defined topographle trough and wailst the Aln's
source comee unexpectedly in the two meliwater channels
above Alnhanm the larger valley continues beyond. The
left bank tributaries of the upper Aln are youtaful, being
elther of recent origin and/or using meltwater lines,and
they contrast with the longsr estavlished right bank
tributzries over the same stretca. River terraces and
alluvium gre not important leatures, osccurring for tLue
most part bstween Whittingham and Hulne Abbey)b05ether with
restricted neughland development east of Alnwigck, From .
Hulne “4bbey to Alnmouth the higher and sceanleslly finer
ground occur; along the right bank and over lhis sane
stretch,  »f/glacial sands and gravels flanking the stream
form various loecal topographie features, Finally;ona notes
Ghat within historic time the Aln abandoned 1its former
mouth and now turns east to join the sea past Alnmouth
instead of continuing to the 5.8.E, (Tue old abandoned
ohﬁﬂnol south of the present mbgth can readily be seen in
the field)
. Upper va

Tue 'Aln is formed by the confluence,nr, Alnhan
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hﬂuso,of streana flowing In convergent neltwater channels
The northernmost channel 18 40' - 50' deep, stretches from
Hazelton Rig and has been subjected to partial reworking
by the present sbraamjbogetner with dissection by very
youthful burns flowing off Northfield hill, The other
; ehannel extending from Sgrain Wood is some 30" deep but
" of greater width than Lhat from Hazelton Rig, Whilst the
Aln itself iz rather insignificant downvalley until
beyond Eslinéhon Hall, the two sides of the valley are
eontrasting., ©n the left bank,slopas guiekly steepen up
as the margin of the massif 1s.appraéohed}hub even so a
suggeztion of a bench faeet oscurs atb ﬁorthflolduead'

TOO' « 750': and at Prendwick, faulting together with
Cementatone overlap appear to have aided the formation of
an indentation to this margin, iere at Prenﬁwick there
is an incipient centrifugal drainage pattern,with two af
the youthful streams faull gulded, Af Ureat Ryle a
coarse superficial veneer ogcurs on micaeous flaggy sand
stone where the present stream emerges from a valley
apparently of meltwater origin, However, there is a sl ght
énomaly in this valley, for whilst the meltwater intake
ocourred just below TGO' and the outlet is at 60C', the
oversteepened ® E, slope of Chubden Hill (ad;aeont) bears
traces of meltwater cutting st o. 700', 670' and 600',

If the Great Ryle channel was graded to those on Chubien
then the ice must have been thicker weaiwards, or aiter-

natively the lower part of Ureat Ryle valley may have been
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gut subglaclally or pre-existing, Beyond Great Ryle the
outerop of the igneous rocks turns away nortaward at Mile
Moor)and the present dividc is formed of aanﬁstouga be=
longing to the cementstone group. The ground continues
at first to fsll into the river line quickly although
slopes do ease off eastwards and gradient changes oceur
east of Eslington Hall between 300'/250', |

Along the south bank, rocks of the (ementstone group
protrude throuzh the glaclal till and tLhese sanﬁatongs
form "the parallel escarpments which run between Whittinghan
and Alnham" (p,11 G 8, ligmolr Alnwick 1930), transitional
to the high scarped front of the Fell sandstone above and
to the sutheast. “Fhere 15 1little of note along this
etreteh, the gdnaral grounﬁ slope ie eastward to the sc#gu
foot and bears a superimposed K, N.E, graining. A few esmall
youthful burns appear in the Lroughs,and only the Callaly
burn appears t0 use an anomalous channel, now asgessed to
be of meltwater origin with intake at 500' near Lorbottle
Hall,

At Ryle Mill the Aln 1s contalned by 7'|- 8! banizings
(& helgat of bank roughly'maintained for some distance
doﬁns&ream)’and_ono further obeserves bhﬁa'fraﬁ bast Lodge
(at 300') virtually to the Eglingham burn confluence the
present stream seems misfltted and displays émall'scals,
though aldsaly packed, meanders, At East Lodge, t00, low
résidual moundg- of sand and gravel appear,especially ﬁlang

the north bank, and are fairly continuous features to the
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Bridge of Aln, Similar deposlts oscur beyond at the
lower ends of the Coe and Edlingham Valleyﬁ,wnifat nore
extensive spraa@s flank the Shawdon dean aorth of Bridgend,
All Lnéma deposits ogcur below 3q0‘ and ,apart from those
patches in the upper Shawdon Yean and at the end of
Eslington highhill ridge (i.e. at the confluence of Aln/
Callaly streams) the bulk are below 230°, Since meliwater
ceased to flow south through the Shawdon cut just above
300' and undoubted lake clays occur at Tarunton tileworks
(o, 320'/530'}’thara would appear Lo be a case for in-
ferring the presence of a late glacial lake standing for 2
time in the upper Aln valley. The perlod,hﬁwever,would
need to be long enough for lake clays to be deposited at
Tarunton, a delta %o be pushed oubt from bLhe Shawdon channel
to Bolton whllst sands and gravels were deposited at tue
lake head. Examination of the Eglingham valley tends to
Support the notion of 2 late glacial lake - for what better
agency could have produced the beautiful smooth surface
gently rising along the wesb side of this valley from
Bazsington past Kimmer loﬁgn almost to the present village
site, together with the clear cut break of slope at 300°
beyond Hunterheugh crags? |

Alonz the left bank beyond Glanton the Fell sandstone
1s eroded into two upstanding hill maszces separated by a
fault line vdllay N,E, of Titlington, Tue mass vo the
north shows a scarp front to the Breamist and an over-

steepenad face to Tiblington,whllat the gently south
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aloping summit shows the B.N.E, graining about Beanley Moss
replaced by S5.5.E. glacial graining on Beanley Hoor. In
contrast, the southerly mass iz more akin to an enlurged
roche moutonne® aligned B,N. &, /W S5 W, Beyond these,

the Eglingham burn flows 5.4, to join the Shipley bugn

and though small znd appsrently offaat, it occugies a

very marked trench below Shipley moor®, At the effective
valley head (i,e. Just west of Eglingham) the ground

rises suddenly to an area of confused undulatory and
ﬁuﬁmocky ground west and north of Sroomhouse but, towar:s
Beanley Moor (S5.W.) the surface appears to be sandler and
is more disposed to form northward falling ridges. Abow
Eglingham the drift plugging in ﬁhe lower Harehope valley
1s sti11l responsible for offsetting the two tributary
burns, one of which flows into the Breamish and the other
becoming the Eglinsham burn, Burnebt,wrlbing in the
Proceedinge of tne.ﬂerwlckshirs Nat. Club 1234 on the
Longlee loor gl#ciél deposits and development of the lower
Shipley burn,notes that the Bglingham gap was used Lo Arain
off some of the Hedpeley Basin melbtwater before the
Shawdon cut came into use, He adds "There is however, no.

well marked draimage channel to lndicate a definite river

Eghere the road from Shipley Law - East Bolton crosses the
burn, siight incision is shown 1nto the [lal floor of
a wide and 30' deep trench,
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bed"™ lnferring that no single course was used across the

gap for any length of btime,or else that water may have

)
esgaped btarough or over the lce here, Wnllat this may have
been bhe”casa,it might equally bve true that water in
the Aln valley = flowed marginally through bhe Hunterheugh
erags ,bringing Cheviot gravels into the E:lingham valley
that way as well as or instead ofluver_froﬁ.bhe Hedgeley
_ Basin at Bglingham, The detalled description of tue
Longlee deposits provided in the article,together with
those in the @,5, Memoir "Alnwick and dlstrict" p. 94 - 97,
are more than adequate for tue reader. The Shipley burn
itself Tlows through a valley of contrasting parts, The
upper valley tends Lo be shallow,with ghe stream inecision
becomlng noteworthy belew 350% On the right bankt the
erestline f£alls by a series of treadsziowarasummlt levels
between 500" « 650' are associated with damp moorland,
The writer considers that,prior to diversion by the Riwer
Till the Breamish formerly flowed eastwards from Eglingham
to 8, Charlton being Joined by the upper Aln and Titlington
as fault gulded tributaries on its soubu bank with the
Harghope and Red burns as left bank strsams, Later eaptuiﬁ
by a dip slope tributary of the Goquc;,occupylng the present
lower Aln course diverted the Aln ‘tg . its present course,
and the present lower Shipley burn is probably therefore
of later (late gacial?) origin, |

.Along the south bank the Aln is Joined by the Swine,

the Coe and Edlln@ham burnsjand is bounded by higher
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and stronger topography. The Swine burn is short and its
left bank shows 2gain the capacity for the Cementstones to
form 2 rldge feature whilst on the ryghtlhank'the searp
face begins abt the base of the Fell sandatones, ‘The

Coe valley approximates to faultlines flanking the
Lemmington Anticline and seems 0 have been glaclally
deepened upstream, Indeed at or near the head of all
these turee burns ice driving southward appears i{o have
aniafged and deepened the upper valley Peacnea.e.g.
Howmoor plantation, Rough Castles and Rimside Hoor¥,

In the Uoe valley the most interesting leatures are
agsoclated with the Taurunton %ileworks area., Tae
wérking face in the clayplt showed ea( of blue brown

clay overlain by €' of rabher gravelly clays. Rogk
fragments inecluded ln*the clay appea*ed to be caﬂp&rsnively
fresh,varying from limestone and sandstone to andesite,
granite? and whinsill?, The writsr must acknowledge the
enthusiastic aaslstaneg miven by the foreman who demonstrated
other depositional phases preaangﬁ{n the works. Tuese
included more gravelly expoaures’varyiﬁg and wedge shaped
inclusions. One such wedge examined showed silty sand
gurrounded by alay, being sufficisnﬁly distinet pd be -
photographed., According Lo the foreman, the area of

ground south of Léarahild moor hauselwners the malin road

®Note the porehnole record for Nandysbead Farm on Rimside
shows 138' of overbirden.
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crosses the Coe 5urn)1s gonstanbly sinking and subjected
bo constant attention by the road suthorities, He
claimed the reason for this behaviour was due Lo tuere
being 4 great depth of running sand in the vicinity, the
ddlingham valley at present sﬁows youtaful characterisiies,
flowing N.E, and then norta to Join the Aln, Waere it
turns nortawards, below ﬁdllﬁgham ﬁtabion;bne searp front Lo
Moorlaw is fronted by ground whién gould formerly uave
been graded north-sastwards by!the preglacial stream, There -
‘fore the present north flowing section might be of more
recent origin. Nortu-northeast from Milrig bridge tue
scarp face begomes severe, aﬁd off 1%, numbers of-obaequeﬁb
“letches’ flow 4o the Edlingham burn in narrow ungraded
gullies, Nor is the scarp front always a clean,clear cut
feature, for, in places, e.g. Corby's crags, a series of
grags and rocky knolla clutier the rising front to produce
exhrerely rowa terrain, At the valley head,tue Wandy
burn flows more continuously over bedrock, The surface
gradient steepening up to New Moor also suggests that the
glacial deposits on Rimside whilst locally thick, thin out
rapidly ﬁa,bhe north and east, The ¢,5, menmoir for
Alnwick district describing Rimside Moor (p. 99 - . 100)
refers to small esker~like mounds upon the peaty flat east
of Wandy ¥arsh,and suageshé kettling of dead loe at a
morainle margin to explain the nature of the loeal glacial
deposits, 3outh~aast of New lMoor house the windgap has
been used by ice and later by meltwaters flowing south,

It seems feasible to suggest that at a slightly later date,
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thle meltwater flowed marginally N.E, around Brizlee
Hill then southwards agailn turough Freeman's Gap and the
Hawdon Grange gap (Alnwick Yoor). i1f this be the case,
then the mossyfloored feature N,N.§ of Townslaw Gairn at
550' may be associated with the later phase.

2, wer valle

On the south bank below the Aln/Suipley conrluence the
high suesta of Alnwilek Moor 1s being dissected along the
line of strike by the Stocking Burn, whilst beyond the
Alnwick hogback a well marked strike vale (8. W, - N, &)
ig bounded by the Shilbottle-Lesbury ridge to the east.
The sharp corner oflthe suesta displays only a slight
"iread" at and west of Brizlee Tower (e.g. A 5563,but
slopes become sasier eastward, falling into the line of
the Stocking burn, Besides the two meltwater channels
already mentioned on Alnwick Hoor, another also oceurs |
mile sast of the Haﬁdan grange ocut at Swansfield iHouse
(@400' at the head of Clayport bank, Alnwicki. - Ag
Alnwick the ground slope 1s checked just below 200' in
Bailiffgate, Narrow gate énd Bondgate within ( A 188 1ies
Just west of thelouvre Cafe) grading out to a terracellike
streteh fronting the river. Near the British Railway
station residual hillockslof gand and gravel ocour, belng
replaced in turn to the 5.5, by a spread whose eastern
margin is "dissegcted" (- all appra#imating to 200'),
The writer 1s uncertaln whether ﬁhe virtually dry de=-

presaions occurring at the margin result from running water
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or are depositional in orlgin, but similar features

also appear along the margin of similar deposits along the
north bank to riverward, Beyond Alnwick the south bank
shows first the strike vale used by the Cawledge bubn;bhen
the Shilbottle ridge,and finally the coastal plaln,

The stream zourse is réatricteﬂ downvalley with a
short stretch of heugh and terraced 5found at &, Briziee
being followed by a narrow, inclsed tract. From Hulne
to the Lion Bridge at Alnwick,the Aln shows gorgelike
‘¢haracteristlics where the.stream flows over or agalnsi
ssndstone rocks, but usually its course is immediately
gonfined by 6 - 10! bankings upon which narrow ribbons
of riverlalluvium afa found. Beyond the Lion Bridge
the stream's £low is disturbed by numbers of artificial
weirs as far as Lesbury)bogether with short stretches of
rapids near Denwick Mill (where the Oxford limestone crosses
the river) and\Blltan Mill (where flaggy sandstones form
tha river bed). Downatreanm too, heughland accompanying
an incised meander belt appears, the river alluvium
being [lanked by banks of glaclial t111 and overlying sand

and gravel depoaitsx v

e will be observed thalt the upper margin of the fluvio-

glacial deposits in the lower Aln falls consistently from

¢. 250' at Hulne along the N, bank, whilst on the S5, bank

it rises to c¢. 350' in the Deer Park before falling east-

wards. Again,whllst clearly pluggling the lower pre-

glacial Aln vadley, the origin of the glaclal deposits

east of Hulne is a matter of conjecture (see G,5, Memoir
: Alnwrllk p, 98-99)
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The lower Aln has few tribubtaries, only the Denwick
burn on the north bank together with the Stocking, Rugzley
and Cawledge burns on the south. The Denwick burn appears
L0 have been deflected by the sand and gravel deposits and
flows eastwards past Denwick quarry over bedrock in a 30'
deep, narrow incision, It is also suggested that it
formerly graded out to e, 150' and whilst ita present lower
tract to the Aln 1s zouth-westerly,it may formerly have
flowed 5.5,k x&é Hawkhill, (A dry depression rises to
the N, N, W, away from the river valley towards the Denwick
burn and’®looks rather anomalous)., %he characteristics of:
the Stocking burn are falrly simply stated,for it shows a
youthful, inclsed and ungraded lower stretch in Alnwick
Parks with a young,though opener,valley form upstream, The
Cawledge and Rugley burns unite and join the Aln south of
Old Hawkhill. Of these,the latter suows two clearly
defined sections, separated by a 30' - 30' incised tract at
Rugley woods, Upstream in a shallow basin (rather ﬁaorly
drelned ground) between Rugley House and Hawden Grange,
the headwater streams are Iga._hhet-sd together, whilst beyomd
the incised tract a youthful stream is firmly 1ncisea'intn
gently sloping ground 1yiné between J00' and 200',

Whilst not ah&wing such clearly defined topographle
units, the north bank possesses a wedge ol higher ground
Ibebween 8. Charlton - Heckley House N Shipley which is

separated from the Fepper Moor area by a shallow ill:-



defined depression north of Denwick., The Whinslll crags

at Rateheugh, too, form a local bold feature and, like the
Shilbobtle ridge, serve to delimit the coastal plain to the
east, The valley side between Hulne and Alawick rises
quicklynorthwards ,with the line of a low 5.8.E, allgned
trouh from Abbeylande appearing somewhat incongruous,
Eastwards, too, the margin of the fluvloglacial deposits
becomes increasingly defined, the whole appéarlng 28 a
flat topped ridge (when viewed from the southland graded
out to 200' Just east of Denwick. The wainsill orags of
Ratcheugh have suffered from ice evoslon with the "tall"
at Shell Laws rldgelike (but with graded crestline to

e, 150'?). West of the Little Houghton - Lesbury road a

virtually dry, but marked north/south trough hangs above

the present river valley and is of doubﬁful origin, ﬁgain,

the marked dip slope from Ratcheugh eases off first ¢, 200'

and again c¢. 150', whilst the smooth gently £, sloplng
ground to Boulmer is strongly suggestivs of water trimming
{Anderson's laﬁg glacial sea levels?/,

It would seem, therefore, that the lower Aln has only
An recent times ceased 1ts incislon into glacial deposits
lying in the llne of the pre~glacial valley. Asaln)
the higher Sand'and gravel deposlts on the south bank may
be associabed /with an earlier depositional phase, Ilelt-

water on Alnwick HMoor dralned southwards at 500' and 400

whilst the later Trobes Dene overfloﬁ'at Shllvottle (intake

(0.

200') probably was followed by removal of an lce (7?) barrier



in the lower Aln vallay to allow the resumption ofleastward
drainage. Although the writer has not examined the ground
in great detall 1t may be tentatively suggested (on general
grounds) that a temporary ponding back of water occurred in
the lower Rugley and Cawledge valleys while the Trobes Dene
cutting }aa operative, and at this time some transfer of
sands and gravels from the upper Aln basin oeccurred, (The
upperﬁﬁnd 1qwer Aln basins may have both shared a' common
lake 1evg}5for a tiwe). The removal of the barrier in the
lower valley would in lts turn lead to further reworking

of the sands and gravels and hence explain the train of
Cheviot material in bhe gravel deposits referred.to by

J.A, Smythe 1912 Trang, Nat, Hist, Soc. Nid. 2 Durham.
In this brief hypohhésis on events in the lower Aln,the

author feelsbound to include a reference to W, Anderson's
late glacial 190' and 140' sea levels and Woolacott's

150' post glacial railsed beach (Ggol, Maz. 1921). There
seems Lo be sufficient evidence in the lower Aln valiey.to
suggest a late or post=-glacial ria phase doqn f;dﬁ Alnwick

with water standing ¢, 200' and 150°,

(7
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CHAPTER O, - 112..
GOASTAL PLATN. (fecME page25).

Tn this section the area is sub=divided into portich,
each of whieh pbsﬂesnes some individuallty and characteris tics
of 1ta own.

1) In the North, the seaward end of Longridge is being actively
eroded but ¢liffing is aoon replaced between Goswick and Budle
Point by a low lying depesitional area (marine and fluvial
depoasition). Agoln ‘the lower ground in the North which merges
Yestward into the lower Tweed valley becomes moye restric ted
Southwards with the appearance of the major cuesta.

2) South from Budle Point to Howiek it ia the Whingill which

is associated with stronger coastal featureé. although low
sen=cliffing occurs on asrched sedi mentary rocks at Seahouses.
Inland, the pocket of low lying ground at Belford is pinched
out by Lucker,and the Waren Mill « Chathill depression has
slready been referred to in an earlier chapter. (p39)

3) Trom Howick to Almmouth the Whinsill's absence removes
character from a low cliffed coastline. To the VWeamt, the
Whingill outerep in the iittlehoughten areas and the Shilbottle= |
Lesbury ridge form the citner limits to the plainm.

1. The comnstline South from Spittal is extremely interesting
and shows a variety of features, some of which unfortunately\_
in time will caune ﬁbandonmant of gome exipting lines of
eommunieation,unless firmly checked IMMEDIATELY. Spittal is
built on a low raised beach fragment between the ateep seaward
slope of Longridge and the present shore but from the South end
of the town to Saltpan rocks the const shows 60 - 80" eliffing.
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These cliffs do not form a eontinuous feature,but are
interspersed between broken rock piles and slumped faces, the
whole satanding sbove a wave cut platform which continues
alongnhore to Seremerston Limawerks. The e¢liffs are unstable,
for high peaward rock dips (30-35%) and rhythmie bedding in the
gsedimenta nrdﬂdonﬁucivg to sliding (undergravity) of sandptones
upon waterlogged ashales. Residen wn#e action at the eliff
base, rock jointing, local small faults and nuubers of springs
probably speed up the prnceaé of cliff recession. . The wave cut
platform is best scen near the Doupster oil shale outerop and
here, too, differential erosion on shales, ssts and lst.has
occurreds On the more magsive sandatone fouthward the shore

is rougher with a tendency te have potholing,and sgain the limeni
stone rocke usually form carrs.® Cliff reassaion has already .
closed a seconaéry road above Saltpén rocks, and must already
threaten the BdinburgheNewcastle railwoy to the North.

From the cliffs Touth of Spittal loﬁkinglﬂbrthward the
ground between Berwick and present shora.aaema to have been
water trimmed at 50! and Southwards, too, iﬁ'the geremerston
limeworks srea a similar procesa seems to have ocourreds -
Amﬁhgst the liﬁmstone workings ,variable amounts of reddish clay |
and bleown sand upen bedroek sre fronted by small skerrs and '
beach (the greatest thickness of till seen by the writer being'

b_?x).ﬁbrth from Goawick first low multiple sand gunesg then 40-50°

B It was presumbly an of fshore extension of one such
limegtone earr whic 3/3 Rask atruck near Scremerston .

Limeworks.
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hillocks back the beach whilst the damp NNW/SSE swales inshore
of these features indi cate that the underlying clay lies close
to the surface. Beyond Goswick Railway station the reddish
till is replaced by Khaki coloured alluvium lying as an
extengive flat to Haggerston and Beal. Drab topographically,
and drained by artificial, occasionally interlaced, water
channels (i.e. Lows), this area is separated from the tfdal
Holy Tsland sand flats by a narrow sliver of blown sznd only
10 = 20" high.

To the West, the rising crest level in a frough of
relatively lower ground (Cheawick-Beal-FelkihgtonwﬂbrhamJ

is accompanied by increagsing definition of drumlin features.

On the seaward side the subdued topogrephic graining leads the
observer to sﬁggeat that depositional drumling or drumlin "tailsf
had subsequently been modified by erosion. The rocdrumlin
fronts look down onto the lower Tweed valley and about their
bages 111-drained, boggy patches of ground occur« The Southern
side of Longridge shows a slight topographic break at 100'
between Cheswick and Nobhill,and towards Billy Law and
Richardson Steads there may have been sl ight bevelling at 250
and 200°'. The Allerdean stream certainly appears to have
Icarfied away water that formerly was penned in the Thornton,
Longridge and Murton bog areas and probably was connected at

some period with the Murton Dean™ overflow channel.

® Murton Dean channel shows a two'way talweg, leading out onto

e bog at its SE end, 150-125' and a terrace~ to the NE at

175-150 ! .
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A further possibility to be entertained,is that meltwater
tomporarily flowed from the foot of Grindon Rigg (upper
Finger burn) via Orfevestead Moor and Shoreswood bog inte
the Thornton area (insufficient time however has vrevented
the writer checking this laotter suggestion). The %oreawood_i
ridge erest on the South bhank of the Allerdean burn averages
260/270"and- rises sporadienlly te 300%'.  Since bedrock
ig gufficiently in evidence along the ridge crest and also
on gently sloping ground to the South,it may be suggested
that an easterly sloped surface between 300260 formerly
occurrnd loeally. Between Shoreswood and Duddo ﬁhe drunlin
topography continues, bhut South of Duddo it im the secarp
front which has been ice eroded. At Duddo there are two
small roches moutonnees,whilst South of the Hayden Dean |
intake the waterghed from Jack's Law A 324’ riaes quite |
suddenly at Berryhill. Vhilst the rapid fall in surface
level lorth of Woodside Moor and the gentle fall in summit
level along the right bank of Yaydon Dean may be glacisl
effectas, they may ini tially have depenéed upen a preglacial
afraam flowing over the area. This stream would have the ;

711 as a tributary and may have been the lower 1ine'of1hmmy/

Bovmont (or Teviot if the preglacial Tweed ran eastward l
along the south éide of Longri@ige?). It is noted that the
larger of the present streams dre decidedly inclised at or

just below 100* (depth e30'). Again the Low seems to have

been graded to 15H0° forma:lythilst the narrow inciped middle ?

tract of the Berrington burn ceases suddenly at North
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Berrington just under 150°, Jeveral of the present burns

can readily be seen to follow the rock strike e.z. Drydean burn,

Lickar burn,and all are convergent on the Haggerston flata.

Hast of Bowsden the numbers of crests e200' are to be mentioned,

e.ge Horth and South of Sandyford bridge, Lickar farm, and

presumably reflect water trimming. The North end of the major

cueata 1s breached, and SE of Kontatone farm meltwater has used

the gap to flow meawards. The lower end of thie channel

(now used by the Dean burn) hangs slightly above vhat may have

been a later ehannel,cut along the SW side of Penhamhill.

Beal end Fenhamhill are both small ,conical ice moulded hills,

but both show anomalous alluvium floored depreseions along their

wentern flanks. Although specutative. the wiiter tentatiwvely

suggests that water,from either or both the Haydon and Allerdean

channels,firat flowed through the Kentstone charnnel;and later

flowed obliquely across the Haggeraton area along the West side

of Fenhamhill and then later between Beal hill and Penhamhill.
South from Beal Polnt a shingly shore™ is backed by o clayey

banking of variableﬁheight(e.g. Yhitelee letch 2¢' brown clay

bank showas 25~30° geaward slope) and the Holy Teland sand flats

change thelr charseter beyond the South Low, to become mudflate.

Approaching Ross links,the cluy is last seen at Cockly Knowes

as it passes under blown eand,in a section showing 10' blewn sand

overlying 2°' grey clay, and to seaward sand flats reappear.

The echaracterigtics shown in the Goawick araé are repcated by the

% Hote however the small exposure of set. on the shore,
N. of Elwick farm (dip SE 3°)
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blown sand deposita on Noas Lfnks » though on a larger scala;

Ridges and hillocka stand highest to the North (i.e. between

Jack's Waste = lookout hut 34),parsllel to the'shore,lﬁéing

hel pght and definition southvwards. Landwards to the Sgﬂth~wast,

swales and swells avpear,with Bhe NV/SE waterlogged lLong Bog

sapecially noteworthy. (This feature ia almoet one mile in

“length).

The inner margin of Ross Idnks igs fairly well defined

"by two mlluvial flots: whioh flank a low eontinuntion of

Royalways

foyma the
it
abou th are

Moas Lowe

swell ending at Kirkley Hill,Ross. A hooked spit
nogthern mavzin of Budle %ay and the sandy flats
repldced by mud of the Chesterhill Sleske, across the

The shoreline NW of Waren Mil1l is uﬁuSUai,for the

innar-margin'of the mudflata shows pits of variable shape —

several yards in lenghh92~3' width and averaging 1' depth.

Uxemination of several sueh pita produced sections with 5"

blaek organic ,rather sandy mud underlain by e?" brown clay. As

for the low banking nhove HW. mark,the beat asction ceccurs

where Ross low enters the slake showing

1' soil,
3' brown ailt,
1' brown eclay with three thin dark ruste-

, coloured pan layers,
2' gray clay.

Along the south ghore of the bay a harrow éhingle band from

Yaren #1111 to Kiln Point liea between the mudflat and =

vedrock face which is canped by guperficial deposites. At Eiln

Poing ennuider&ble numbers cof bouldera appeay to have been

buried beneath tha blown sand,and this mey be indicative of
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an old storm beach. From ¥iln Point to Heathery cottages

anbrupt ellffing of superficial deposits rises above
shingle,whilet beyond Henthery cottages sandstones replace
limeatones in the shore section. Approsching Bluek Rock from
the Vest numerous springs issue from the base of the sand
eliffs,whilat on Blagk Hoek the upper rock surface shows a
pattern of eroded jJoints contrasting with marginal sandblasted
nerrated edges nnd flutings?

Inland, the 100' contour. sweeping SE from Fenwieck Stead
serarates Buekton Moor and the higher ground of the Whin 5ill
from an area of gentle slopes and minor topographic features.
Faulting and erosion have resulted in the Whin showing a triplé
echelon éf ernga aligned eastwards and wﬁilat erngs are south
facing enst af_Belford,to the Vest they generally faece South
of Weat™The throe echelons ars of variable width,the firat

occurs batween Detchant « Middleton,the second from Jiﬂdletcn-ﬁ
‘Belford ies pinched out at Cheuterhill.and'the third beging ?
near Belford B.R. station %o run out to sea at Budle Point.
The shallow depression of Buckton Moor is bounded to the Vest |

and South by strong featureaJalthuugh a sqall terracelike

fenture at Detchant (108+190' falling W = T) and the emall |
area of flattish ground behind Buckton farm (188-180') are |

to be nated. : .

% Tor a fuller description of raised beaches locally see i
Belford Memoir p. 167169, _ I

#® The exceptions between Detchant lodge = Belford Horthbank, |
and st Longhills (Belford B.) where a near erag and tail ||
ocours are due to gevere ice erosion and form of outerop. |
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These features, together with the loeal topography,suggest the
former presence in the Buckton Moor area of gently B sloping
facet between 200-180%. South of Detchent Lodge the Whin
locally shows o 30" emstfacing cliff but nearing Belford
(about Chesters) it is the breaks of slope at 300' and below

b &

150" which take the eye. °~ "Between Tusington and Chesterhill

the checking of Horthward slopes at 100° i appsimnt whilet

the Whin outeropsabove have bheen heavily scored snd plucked by

aouthward moving ice. The erent line here is much more ragged

than to the €ast of Varen burn where Whin summit 8 are higher
and more accordant {between 250-200%'). VWeat of VYaren burn
ateep seawnrd slopes eanse off eastwards and the only minor
topogravhie features lie Tast of Warenhouse.Here the fault
line and rock sirike {under the Whin) are associated with a
amall depression and erude benchlike features, #lso South of
Budle ‘farm: a short dry depresnion liem on the inner margin
of a former terracelike feature(150-132Y. |

There is 1ittle of note in the stream development over
thio area. The Nlwick burn is incised 20" where it crosses
A.l. road, flows over bedrock for a short way past
Basingtongrange ¥ 1l and then as the Ross Low flows over
auperficial material betweenﬁ._\fﬁ-‘i_g-;l_.ﬁ' banks . Tts tributary, the
Hiddleton burn shows ap shomalous streteh past dwinhoe farm
and at Yiddleton bridge the 12' narrow incision into bedrock

" upstream is replaced by & short streteh of rapids downstream.

(1. Whilet it may be consi dered artifieial to consider only

the . facing Whin slopes between Tasington and Budle
Point, in the leamst it is convenie nt.)
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correapondaéﬁﬁ coprtnl cliffing and carrs, but southwards

the coastline becomes more subdued with only loczl features
occurring at Bamburgh Castle rock and the truncated low ridges
from Burton « Greenhill and North Sunderland = Seahouses.

Between Black and Harkess Rocks the Whingill appears t0 have

‘been trimmed at 50°, then veneered by blown sand and from
this narrow bench a steep (cd40°) banking of sandy and scree
material lete down onto skerrs and beach below. The Harkess
Rocks, for their part, are geologleally quite fantastiec with
complex sections-"the details of many of them of a so minute ;
character that no plan or section, unless on a very large acale.g
can give a falthful rapreaentétion of the remarkable instances
of intrusion here to be obaerved, some of which have been
mistaken for dykes" (p.114 G.S. Memolr Belford district).”™

Tn the present essay it is sufficient to note that Tast of
Black rocks Lighthouse a South facing Whin exposure overlies
shale,limestone (or cal. mudstone) and sandstone. Furthermore,
.the sea has eroded out a roughly horseshoe shaped area South

of this Whin reef to expose sediments included in,or lying

under, a loaajhg thinner portion of the sill. To the North,

the comparativﬁgiusmoother gurface of the Whinelll slopes to
tha gea North and Bast, whilst southward the Whinslll surface

is geﬁtly undulating.

» For full description see mame volume p.115-116.
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In the enclosed area the details are varied but produce

a rough jumble of rocks e.g. At Stag rock the underlying
sediments have been eroded out by the sea so that the pill

hap a‘aliaht overhang ,whilat nearby, a ¥hin exposure dis playé'

a dyke=like character smongst sardstones (see photos). lNearby,
teo there is another but much smaller area where bedrock has
been erodedd oute Tt ip Fast of a 3' high Whinsill bench

(on HW.M.)and its form suggests that the erest of a small
loca) flexure has been expded by the sea. Beyond Harkess
a’fine beach appéara‘%nd éhsa is fringed by blown sand first

in a spread férm,hyiyga sandhills spout Bamburgh Castle rock.
Bamburgh Castle is bullt upon a NW/SE ridige formed of Whineill
capping the unéerlying sandsgtone and shale. The fidga ig
aligned with ice af?&ations found<on Bhe local golf course HW
of Bamburgh, ldoks wedgelike in plan apd elevation, 8o ite
present form ie probadly due to ice erosion. However, at its
nor thern end the ridge terminates in a eliff (40" hefight) which
upon examination shows several intéresting features.

;) tTha dolerite appears to show a transition from top %0 base.
' ih'tae uppermos t part of the section columnar form is shown,but
._the caiumns appear to radiate. This upper portion pesses
through a transitionary zZone to the lowest section where
columnar structure ie replaced by spheroidally weathered rock.
2) In the lowest portion of the section a fragment of purple
sandstone 2=3° thick, 2' length dipping 45° seaward is to be |
observed. ,

These facts together with the narrow width of the Whin

exposure ralse doubts on the Whin here being a sill; instead,
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it seems to be transgressing as a dyke and only just beginning

_ to become gill like along the eastern margin of the outcrop.
Agaih, are the three zones seen at the North end merely the result
of erosion upon a single flow? The writer unfortunately was
unable to examine legitimately the ridge within the Castle walls,
but it does appear to be crested at 100'. The West facing crags
of Cagtle rock have been illustrated and described in past
literature on numerous occasions, the only comments now added are
that there is a marked termination of the ¢rags at 50'A.S.L.,

and ,towards the South a wedge of underlying sandstone duplicates
the frontage. On the Last side,occasional craggy faces overlook
the adjacent sandhills. ~ The fine near white sands of Bamburgh
beach continue SE along the coast almost to Seahousee, though
alternating with skerrs and carrs at Islestone, Greenhill and
Shoreston. The large sandhills oo, extend SE almost to
Seahouses, but the width of the sandhill zone narrows considerably ?
gsouthwarda from Greenhill. In a traverse from Bamburgh to |
Seahouses the obaervef is impressed by the way in which the
sandhills lie athwart of and aeal,shallqw topographical hollows
or basins. Tixemples of these shallow hollows with their mossy
patches and alluvium are to be found at Armsirong Cottages

(25* and mapped as Raised Beach by Geol. Survey) and-South of
Monk's House. (These features appear agaln southwards and are
characterigtic of the coastline between Bamburgh = Dunstanburgh).
At Seahouses ;the Tumbler rocks stretch along the shoreline below
a low cliffing (e20'helght) but beyond the harbour the cliffs are
more pronounced, higher (c40') and unstable. The instability
of cliffing behind Broadecarr rocks results from fairly repid
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undercutting of low dipping rocks. Whilst the shore is

rlatform 11ke,the gently dipping rocks are not perfectly

rlaned but gentiy nerrated instead because of 1ithologieal
variation and 4ifferential erosion. IThare may formerly have
been a low promontory loenlly, for at the South end of the
harbour breakwater a stack remnant is sugvested. Apgain, marine
erosion seems to have been aomewhat selective, for the present
harbourage is fault bounded to the South,and the Braidstone Hele
ig in a breached and eroded low Qnticlina.or dome. On the golf
course South of the village the ground slopes gently SE from

A B6' to A46°, whilst to the VWent,between W. Sunderland and
Southfield farm a small dry depression grades out to 486%.
Between Snook ahd Beadnell Points the coast fir ot shows the
sequence of alluvial flate, sandhills and beasch again but these
become progressively excluded Southwardes as the amount of éocky
ghore inereanea. The alluvium terminates at Annstéad farm,
the blown sand at Deadnell Square (although the sandhills end

at Linkhouse) ,whilst the beach fringe South of Beadnell Haven

is replaced by bedrock, boulders and shingle to Beadnell Harbour.
The Annstead flate, like those in Bepdnell Bay, are more
extensive than comparable features ilorth of Seshouses or Scuth
of Newton Point. The Annstead alluvium lies in a shallow
depressionjﬁnd,aﬂ itas surface lowers HEWard,it may be deltalc.
3uoh'én interpretation makes thé facile assumption that the
sandhills are homogeneous, but the author preferg t0 assess these
features aas being of dduhtful origin. On the shore North of
Beadnell ,the rock outerops are tangential to the const with
limestones forming low earrs. Wave triming has not
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repulted in perfect plaration nor has the sea entirely removed
rock debris. The excellent ghore section at Beaﬂnell.waa
examined in detail,and particular attention paid to the Creat
limestone which showed small scale fentures illustrating the
effects of marine erosion and solution. The 16 » 20' eliff
which bounds the South side of Readnell Haven continues to
Beadnell Point with but small variations in it¢s helght.
Apovroaching the fault which lies on the South side of Dell) Point
the eliff exponsures show slight corrugations, whilst on the shore
SE and 8 aligned fissures, vesicles and veins appear. The goutﬁ
aide of Dell Point shows pronounced velning associated with the
fault (plus localised brecciation), and the shoreline looks akin
to orazy paving"with blocks 1-4' width, 4«8' length producing
a slightly knobbled surface. ﬁaéker Hiole is eroded out of
sandstone and shales, with the former more prominent Neprth of the
W/E Whinatone dyke which cuts ncross the area. The wall=like
dyke is 18" width, rises to 10" height,and now forms a natural
breakwater for a small anchorage inshores The dyke hag produced
thermal effects upon ahgacant gediments and the breach in 1¢ mont
probably is man made. Separated from Nacker Hol&--.-,;&ﬁn;___ the North
by @ limeatone (sgnﬁpﬁnka) reef, Tady's Hole 19 bounded to the
South by a 20" ¢liffing founded ﬁpon the Great limestone,and
therefore appears to have resulted from the easier erosion of the
intervening sandstone and shales. Faast of Beadnell harbour,
boulders and coarse sand are soon replaced firat by blocks, and
then by a gently SR Gippiné outerop of the Creat to Beadnell
Point. YNeayr H.W.M., the outerop has ﬁeen ripped up into blocks,

whilet at L.W.). g alicht nip ia suggested but more important

ILTTEIII——I——————
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8till, the observer can distinguish surface zones, parallel to the

atrikejwhich change down Adip. The characteristics ghown by'each

zone are now summarized and it will be apparent that quick

variation in mechanical and solution effects are reflacted by
gurface changes on the limaatone.(hePwM MMM?RHU]

Zone 1. Width variable. Just on and above H.W.M. the limestone
surface is smooth,but shows large Scuthward trending
fissures. '

Zone 2. Width 17'. . Blocks with sides measuring 1 = 2' length
occur. /S and BAW rock jointing picked out,and in places
small pits " deep occur giving rugosity.

Zone 3, Width 654'. IHere fissures 1' depth and 3 = 4% width.
Again small potholes developed, being 1 = 2' diameter and
averaging 1' depth.

Zone 4. Zone 3 merges into this zone, estimated to be 5%' wide.
Fignures noﬁ 6" - 1' width and the potholes are replaced
by pite 2 - 3" diameter. Surface is now coarsely scarred.

Zone 5. TIn some piaces a transition from Zone 4,but elsewhere a
clear cut change. w&ath‘g'. A surface of small nobblesa.
T;; larger upatanding lst. margins have now been reduced
almost to the level of the fissure floors and pits 2 - 4"
width, 3" deep,become finer seawards.

Zone 6. Width 24' and corresponds to the seaweed 11n§{§urfane is

! now almoat smoeth, there being only'small crenukations.
Here fissures are few in number, widely spaced and where

present vary in depth from 6" to & mere trace.



186

Zone 7. Width 24', Virtually on L.W.M.,the surface completely
smooth.

Whilat it may be of no significance, it is to be noted that
Zones 1 and 2 are grey in colour, iinged with brown and black,
Zone 3 is dark grey 7 to near black and zZones 4 = 7 Khaki brown
in colour.
Crescentiec Beadnell Bay has & fine beach backed almost
continuously by sandhills and, more sporadically, alluvial deposits -
gouth of Beadnell Green and llorth of Tewton Links House. Just
Tiagt of Beadhell Harbour a few water=-trimmed skerrs are soon
replaced by fine sand jwhilst in the bay itself wavecut rocks emerge
and are visible at low water. The sandhills continue to rise to
heights between 50-60' (a limiting value®) but as at Annstead, they
are stream breached. The Newton ILinks flats arelextensiVeland nay
formerly have been continuoﬁs with the pateh horthwards. The
lowest ground is liable to flooding, the Long Hanny and Brunton
burns form small tidal creeks in their lower courses,whilst the
whole suggests that silting up of shallows beliind a bar has occurr=
iede Other points of interest concern the streams flowing into
the area, for they appear formerly to have graded to 25' AQL. Also
the Long Nanny at one pericd may have flowed eastwards to the sea
at Millers Nick, for North of Tughallmill a low shallow swale fallin
seaward ism discernible. At the Jouth end of the bay Football Hole

1. Note, however, the one exception on Dunatanburgh Links, where
the sandhills reach 86' ASL but probably rising off drift.

2. For Geol. description see G.9., Memoir "Belford etc." page 83.
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lies between adjacent Vhin/Great limestone outcrops atriking

V% and in echelon about § mile apart. The Hole appears tﬁ result
from selective erosion by the sea of the weaker sediments in a
locally faulted area.

Southwards from Newton the Whingill makes itas presence felt
in the tqpography of the coastal area and since the rock strike
matches the general direction of ice movement in-placea i
hereabou ta, ﬁhe landscape shows a NNW/9SE graininge Betw;én
Newton Point and Dunstanburgh beach and skerrs alternate on the
shore, fringing sandhills appear together with small allﬁvial
patches behind. By contrast the coast South of Dunstanburgh to
Cullernose is dominated by the Whinsill and ;hgn to Howick by
sedimentary rocks,with the virtual exclusion of sand. Southwest
of Newton Point gently dipping limestone rocks on the shore show
only Jointing and ataining, perhaps the abaence of other features
comparable to Beadnell is due to the Creat here graﬂihg down to
limy sandstone. Above 0.T.H.W.M. small planated skerrgrara
replaced by a transitionary slope (3R* width) to the base of &
12¢ higﬁxbankiﬁg,and above this the ground quickly rises
Korthward;. The geological relationghips in Newton Haven
practieally duplicate those shown at Football Hole,and it seems
likely that the laven was formerly a horseshoe shaped embayment,
but becausge of erosion it is now graduslly coalescing with
Wableton links.A depressed marshy area 12-2D' A.sid., Scuth of
Hewton Seahouses ,is separated from a aimilar alluvium patch near
Eableton Golf Club House by ice grained Whinsill. About 250 yds.

SW. from the Club House too,the lower Embleton burn is now
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inciged ¢30" but by the Club House it may formerly have graded
‘out to 25'. SE of Bmbleton the besch is replaced first by a cozrse
boulder storm beach (Whin) and then by disturbed limestone at
Gray Mare Rock. The limestone forms a low, narrow carr,but is
nucked up to form a small knee-shaped flexure = probably an effect
ngsociated with the adjacent fault. At Dunatanburghl the Whinsill
overlies sandstones and shales,and is distinétive from the main mass
to the %outh because of the Tughat Stlel fault and erosion. The
Caatle gtandﬁ at clﬂo'lon the gummi¢t of this mass which shﬁws erags
to the West and cliffing to the sea Northwards. Weiting on
Dung tanburgh Castle in "The %nglish Gate® (p.155) Wills comments
on the noise created by the sea as it thunders in a deep cove
"Rumbling Churn" to the fiorth of the Castle,and continues to
describe a blowhole in the Nerthern cliff. "It is as though
a whole octagonal coelumn of rock had been worn out ¢f the bagalt
and left a deep hole with an opening at the bottom. At times
an advarcing wave strikes the foot of the ¢liff and sends a white
column of water like a Jet of mighty foam seoaring high into the air.
During the day, that is spectacular; but at night it is terrifying,
weird and fantastic." Southwards the Wast facing %hin craée and
the aeawdrd dip alope are most impressive. The creatline to
Crnstera. wnilat at a constant height, is digcontinuous, for
several breaks (shairda) oceur along the scarp front and these in

gsome cases mateh "holes"” e.ge Oxberrylaw, Liverpool holes eroded

1. Por geological description see Alnwick G.9 MNemoir p.75=78.

2. "The strata in this distriet (i.e. Dunatan and Craster) are
arranged in a "Horst"" p.48 LIbid.
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by the sea along the foreshore. Some of these bresks are fault
guided e.g. Cushat Stiel, Craster Harbour,but it is doubtful
whether they all result from faﬁlting,'crushea or jointing « could
they not have been proddceﬁ in the earliest phase of glaciation
when the ice woved eagtwardas, or sgain might they not result from
meltwater action in the later astages of glaciation? « At the
Northern end ;f the Whin crags between the NDue and Caatle rock

lles a amall patch of alluvium infilling glacially over deepened
ground, vhilat to the Yest low swells and ridges converge upon
Howick 40 the South. The foreshore does not reveal any clear cut
Jointing, 1nstead.the rock surface looks like'erazy paving:'and
above a slight nip,a low banking leads up onto the dip slope.

Seen froﬁ the South ,the Castle rock shows two small topographie
breaka on the dip slope, and it is suggested that similar

features occur on the dip slope of the Whin North of Craster. (The
writer did not have time to eﬁeck whether these features were due
to marine or glacial erosion,.. their origin and.extent uncertain) .
‘South of Craster the dip slope of the ¥hin still dominates the
coast to Cullernose,and at this latter spot a classical geological
section is exposed. Before turning to Cullernose Point the wrider
wishes to refer the reader back to Craster. Here a faultline is
énsociated wi th the harbour on one side of the village and a narrow
cutting through the Whinsill on the other. If the depression
running SSE from Embleton Glebe carried meltwater at one tinme
Southwards, then the Craster gap in the Vhin may be an asscciated
feature.

The description and diagram of Dr. J.A. Smythe of Cullernoge
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are included,together with the writer's own notes sand semi-
diagrammatiec sketches of the locality. It will be observed that
the only‘divergence concerns the two Whin exposures on the North
side of Gullernoqa fault - the writer considering them to be q?ke
feeders whilst ngthe appears to interpret them as part‘\{ the Sill
proper. v*

P.G.A. Vol. 42 (1931) page 273.

"The limestone at the South\end {(of the Cullernose aeétion) in
the Four Fathom oy Eight Yard, over which lies boulder clay charged
with large Whin boulders. T™he limentone and associuted shales are
faulted down to the South against the thick garnétiferoua
Dunsgtanburgh sandstone across which the Whin ig breaking. A dyke,'
D, flanked by breccis, occupies the fault. Large fragments of the
gandstone have become detached and have floated aﬁay in the magma,
some maintaining their original orientation, others being tilted on
end, or vossibly reversed in position. These fragments are
penetrated in places by thin strings of the igneoua-roak (shown in
black). The horizon of the Whinsill is a 1i ttle below that of the
. Great limestone and its base can be seen, a short distance from the
position in the section, resting on sandstone.” 3
The eant dipping Whinsill emerges from the sea at Cullernose Point
and shows about 40' of quartz dolerite in a South facing cliff.

The cliffing ?N\\eeep, showing a columnary 9tructura,and¢£##;he

columng aregeny indi cators of dip,then the latier seems to inerease l
seawards. The shore immedhatelylbeneath the cliffe is bnuldefﬁ
gtrewn and rises to the foot of an Bast facing Whin cliff vwhich

containg sandstone and shale Xenoliths, The continuity of this
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of this cliff is broken by a 10' wide bank of lower height

(approx;matidg'to the faultlin&),ﬂouth of which lies a narrow dyke,
then limestone and shale. On the shore too, Bouthward there is

a change from the bouldery shingle to gently undulating limestone
rocks. The remaining section of coast between the Cullernose
section and Howick burn continues to be c¢liffed, fronted by a
shingle and rocky shore vwhere the rock strike broadly parallels the
coast. A section extracted from the Alnwick Memoir is included to
show the faulting locally,and mention is also made of the recordings
‘of buried forest remnants between tide marks off Howick: {p.1056
Alnwick Memoir).

Turning next to the coastal plain inland, the ground there will
be described systemmatically, in so far as this is possible. From
Tucker northwards e wedge of low ground between Iucker =« Belford =
Waren is bounded by the Whinsill to the North, plain at a higher
level to the Xast,and the major cuesta to the Veat. NW of Belford

the Vhineill corests lie between 4-300'.and,hecauae of heavy ice
erosion,now show a series of Vest facing crags NW/SE aligned.

In contrast, the Whih outerops from Basington to Chesterhill are,ﬁot
a0 high, having been even more roughly handled by the ice, yhilat
the Longhills show a "tail" stretching SE towards Bradford. ©@n the
leeside of the Whin, the ground slopes gently South from Belford Hall
into a shallow basin where several low mounds rise 1l0=15' above the
alluvium floor to crests between 141-145'. Whilst this basin is
bounded to the West by a change of slope at 200', to the Fouth the
sround:begina to rise from 150' to reach a benchlike facet South of
New Moussen.

1, Tor fuller information on the geology of Howick area and the
coast section see Alnwick C. Menoir p.49-50. 56. Appx. T (23)
p.E26-127
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Bast of Belford Station”, a partial bench (Part-solid /part-till)

lies between Easington Farm and A139' B.R. station, Whilst the
"tail" of Longhills is a low swell forming a minor watershed. The
line of the Whinsi 11 most likely coincided with a watershed in
pre-glaqial times, but of the three ice breaches at Belford, Waren
and Inner aound the fiwat two are now used by the railway track and
Waren burn respectively. (The Belford gap praesumably had ice in it
long enough tg prevent the establishment of a stream line through it
HorﬁhWarda,for it.is now virtually dry). If this be the case, then
the present'waren burn affords an example of drainagg reveraal'
because of glaciation and its lowest portion was probably used
sub=glacially. The present VWaren burn crosses the Vhineill in

a stretch of rapids (' at Waren Mill,whilat upvalley to Bradford a
fierce stream inecigion inte ground lying between 130-100' A.S.L. is
noteworthy®. It is joined by two small anomalous tributary wvalleys,
the firgt of which = Chesterhill Dean = appears to have been used
formerly by a larger stream arising SSW of Qutchester, whilst the
gecond joing the main valley South of Spindlestone erags. The
second results from the union of a meltwater channel ﬁhich:runa
around tha ﬁﬁrthern gide of South Hill and a depreanion of more
doubtful origin which contihues the line of lpng Barracks ridge.
Above Bradford the Waren burn is joined by the Newland and Winlaw
burns which flow ir exactly opposed directions (the Newland flows
B whilst the Winlaw flows ¥W). Both tributaries are smll and

2, Note overburdens Belford Rly. Stn. 453'. Bradford 65’.fﬁoppen 401,

3. 50" incision at Spindlestone Mill with sides sloping at ¢250,
30! ineiaion at Bradford where burn 20' into bedrock,
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and gerve simply ss linke between alluvium and peaty tracts South
of Belford, Vest of Bfaﬂfbrd in oné ease, lmbleton's Bog and
Lough RBog iﬁ the other.

The next ares to be considered lies lzst of the Waren burn and
is bounded to the Séuth by the Long Nanny stresm. It is well
enough defined with %hin orags to the Horth, upstanding glaecisl
deposits to the Vest and represents a gently undulating plain
falling Southwards and Mastwards. Above Budle Bay the creast of
the Whin outcrop lowers Wastwards and although South Hill and
Brada Hill both possess SSE aligned "tnils" the other outerops show
variation in the forms produced by ice erosion but all posneas
South facing cfaga. On the leenide of Spiﬁalestqne Crags,in
addition to the meltwater cut there is the Spindlestone itself.
Stack-like in appearance the stone is approximately 20' in height,
with sides 4' and 68" respectively. It is difficult to suggest
how it could have been formed and preserved during glaciation and
probably it results from poat glacial weathering. To the Zast in
the Baﬁburgh Golf course area, the Vhin crags appear to have been
nipped or slightly trimmed at 200" in places and all ehare mrked
changes of nlope at 150" (the scarp foot). Furthermore it is
noted that the marked though short,depression which isolates
Kittling Hill is at about the correct height und in alignment with
the twe amall dArift spreads South of the crags and Vest of Bamburgh.
From Spindlestond crags Touth to Hoppen the right bank of the Waren
burn ig gralned NNW/SSH by outerop (occasionally), bill and dpift
features, culminating in the esker like lLong Barrucks —

Pigdon Hill discontinuous ridge and drumlinelike forms of Lidderton

Hill, Bradford Golden Mil1l and Cockle Hill. Upon these
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latter features,vhich lie to the Bast of the esKer ridge,there are
variable amounts of sand and gravel. It ia 2 matter of opinion
whether the drumlins be considered as audh,or as morainie
residuals, nor is it proposed at this stage to consider the
detalls of the Bradford Kaim sinece these are provided elsewhere.
Sufficient at present to note the occurrence of this double ridge
between South Hill and Hoppen, 1n some parts distinct and separate,
in others almoat'cdaleacing. Topographically the features are at
their best B and SE of Bradford farm,petering out at the North end
near South Hill and merging into a till ridge Wast of Hoppen.

South of Hoppen the drift dépcaita goon reappear, first ag a spread,
but nearing Newham disposed in NW-SE troughs and ridges. Apart
from emall drift patches near the intake of South Hill channel and.
excluding the lower esKer-like portion, the glacial deposits agsoc:
iated with the Bradford Kaiﬁ South to Newham crest below 200°%.
Tf the nearby drift patches of Burton Golden Hill and Wiford be
included the crest heights are found to range between 170-195'.
Behind the Kaim and to the east Burton GoldenHilllridge introduces
a local transverse element into thellandscape. (gimilayr occurrences
T?ound at Tlford ané gwinhoe to the South, but considering the
geology of the area one would have anticipated the W|E element to be
' more frequent in the landscape)e At Burton farm a dry depression
from the West peters out at clO0' contour and probably saw slight
use by meltwater. ‘South of the farm where the overburden is being
stripped for limestone extraction the rock head is slightly torn
in places, but as the rock surface is undulating the ice probably

1. %ce G.5. Vemoir Belford for description of local
superficial deposits p.l148.
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moved SSE over this locality. Wihilst the ground ¥E of Glororum

sloves away gently NE to the sea, the "tail" features from the
Whin are replaced to the SW by the low lying alluvial ground of
Wet Reins. et Reins is probably associated with the adjhcent
Kaim to the VWest and the Burton cut to the Bast. Southwards,
the Elford mound forms an upatanding local feature Hast of the
main drift area, and about 700 yds. TJouth of the steading the
Crackerpocl burn may be considered excessively incised (to be
normal) where it cromses the 100' contour. The Southern
continuation of the Bradford Kaim to Newham is a distinctive
feature, being bounded by peaty flats to the West and a low swale
from Newham Hall = lewham Mill (92') on the Tast. Whereas the
the base of the drift ia fairly constant on the VWest flank at
¢l40', on the @ast it is more variable and the underlying pill
at its southérn end (Newham Five Acres loeality) avpears to have
been eroded. The crest line lowers Southward and from the drift
at Newhamlan esker-like ,though discontinuous,and sinuous ridge
emerges to continue Southwards towards ﬁhe next drift spread area
at Doxford. Along the railway track through Yewham there is
continui ty between the Lough Bog and more Southerly Crutch Beg,
but this | is probably artificially produced. Ifore natural
looking, and suggesting water trimming, are the crests between
Newham and Chat Hill which display two distinctive levels i.e.
‘on Chat Fill, Horse Hill and S. Newham, whilst amongst the
artifici;i terracing on the West side of Chat Hill at least one
. appears to have been naturally formed, préaumably when water was
ponded back up the Long Nanny valley to the %outh.

Bagt of Chat Hill the ground is locally near flat at 90-100°
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A.S.Les and then begineg to slepe gently eastwards towards Beadnell

Bay,but separated from the Annstead shallow basin by ihe low
Swinhoe watershed. The only other minor feuture refers to the
Shoreston « North ZSunderland areéjwhere the twin depressions :
flanking ¥. Junderlond are likély to have resulted from temporary
meltwater metion, the water flowing SOuﬂnv,'ardé and its course
traceable Northwards to near Shoreston Hill.

Bast of the main railway and South of Tughall the surface
riges up onte higher ground amssociated with the Whineill outerop
between Embleton and Newtor Point, whilgt West of Fmbleton the
gentle featureless expanse of mﬁhlaton Hoor rising South is
renlaced by the triple ridge outcrops of the BDelwell, Acre and
Sandbanks limestones. At Fmbleton itself the Whinsill forms
a ridge whose crest reaches 150! A.S.L.,and to the West of it
a shallow depression, alluvium floored, rises Northwards and
probably is a meltwater feature. To the South the line of
stamfordfcaat and Stamford Bog éeparatau glacially grained
topograpﬁy to the east from the W/E Prickly Rige® and the locally
undulatiﬁg ground Sauth of it. West of the railway track the
esker=-1ike continuation of the Knim loses definition where it
bifurcates at Preston although the narrow flats which lie to the
West become more and more anomalous looking upvalley. Ag in the
' North,a drumlin-like femture lies Hast of the esker near PreatoﬁJ
but because of other loeal peculiarities the writer is diacourﬁged :
from gsubseribing to a dfumlin interpretation. DBetween Doxford

(1. Note the rather similay disposition of thig feature to the
Kaim ep. Burton Golden Hill)
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and Charlton Hall the spread is dissected in places by the present
streama)and probably was also by ice meltwater. In the
southermmoat extension the drift between Charlton hall and West
Linkhall guggesta Kettling similarly on part of Longlee Moorx
Kettling is also seen. Between these two localities there is
the meltwater cut at S. Charlton, to the east of which the drift
formg small topographic features.

At Preaton two low hillocks lying bhetween Preston Mainﬁ
and South Broomford terminate the comparatively faatureless
ground Eoﬁth frog Chathill. South of these two hillocks an
alluvial area is fianked by a sharp bluff along the ast side of
Preston "drumlin", and as the line taken by the present road past
the hamlet could have been water formeﬂ)itllooks as though these
features about Preston result from marginal phenomena. Pyrom
Broomhouses (on the Charlton burn) the ground rises Southwards
to what appears to be a surface at 300' + | behind Rock Mooy Hougo.
The rise is not continuous, for South of a small area of
comparatively level ground st West Fallodon there is a slope into
the Kiﬁtycarter burn prior to the escent to Shellrig. Southwards
along this traverse %/% topographic graining insinuates 1taelf,gnd
one also observes the line of a depreqaion (of doubtful origin)
NW of Shellrig bridge.

8W of Rock the ground rises up to the wedge of h;gher erested
terrain referred to in the Aln valley deseription, whilst to the
SE alluvial patches in the aweep of low ground toward Howick Hall
are & feature. These, together with occasional drift patches
dotted on the sides of the Stamford burn valley suggest that

glacial influence has dictated the line of the Stamford burn
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and the crigin of the Stamford RBog. Of gimilar origin are the
S. Charlton bog and Rock Middlemoor aress, for both have had
impounded water which first escaped Southwards through Hinding
Dean, '

The streams in this Southern area de hot merit lengthy
description. The Long Nanny is normal upstream to Crutch bog,

but Southwards towards Doxford it is markedly misfitted. As

might be expected, portions of the Charlton and Shipperton burns

above Doxford are severely incised as they flow through the 4rift
deposits,or along drift/till marging. The Ewbleton stream,for

its part,is inecised to the Prickly bridge area wWhilst 40 the South
the Stamford 5urn flowg first over a wide shallow area SE of Rock,
but its valley is bottlenecked bheyond Littlemill and ineised
(Proximit& to bése level and nearneaa'uf Whin outerop). Tinally,
it is of interest to note (p.55 G.S. Memoir Alnwick) that in dry

westher the Great limestone causes stream digappsarance for a

short distance near Redstead (Howick).

Above the coanatal plain South of Lucker, the ground coming off
the cuesta is crudely and d&scontinubﬁs&y gstepped. One notagfar '
example the chain of hillocks stretching South from Bankshill
with summnits between 330-370'. The inner marging of these
features in some cases have been used by meltwater,and South of
Warenford they appear %o helong to a former bench which looks dawn'
onto a lower tread between 2650-~216'. Meltwater feafures along
this zone marginal to the plain grade Southwards and spparently J
form series. In the North, meltwater pfnbably Just flowed SE |
from near Swinhoe faim past the Banks( Bankshill)then later, %

on passing the West side of Newlands, turned éastwards along
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the lorth side of JNew Mougsen (see Belford G.S. Memoir p.160).
The next series to the South are higher and come in Weat of Warens
ford cottage to grade SEBward and end near A.l. road N. Charlton.
(Meltwater features in the S. Charlton srea have already been
mantioﬁeﬁl |
(3) There séema to be little point in vrepeating the

deacription given for the N. bank of the lower Aln valley under
the guise of "coastal plain® and for further information on the
coastline itself the reader is reférred to the G.S. Vemoir Alnwieck
p. 56 and Appendix I (22) p. 124-126.

e To complete the landscape description,it is proposed brie fly

ﬁgﬂi_ to consider asome of the features shown on thehgﬁigfiibetween Kyloe
and Shipley. A traverse over the northern part of this area shows
clearly how the ice flow direction changes from ESE to SSE. The
abundance of hogbacks, low discontinuous scarps and Westward facing
crags as single,or closely spaced multiple features,often
gseparated by mossy depressions, is aatoniahing. Begides ice
breaches and icegouged depressions there are probably meltwater
channels in the area,but these are difficult features to interpret
satisfactorily. Again,the Holburn Moss with its continuation
towards Hiddleton Moor ig distinctive enough to suggest that water
had been texporarily ponded in this streteh. Particular features
noted are now listed in summary form. | | |
1, ‘There is gtriking duplication of sandstone and Whinsill erags
in the Kyloe Hills area and West of Greymare Tarm.
2. Weathered rock joints in the sandstone are often of
considerable proportions e.g. in the Pell sandstone NE of

Shepherds Kirk Hill near Due Heugh,a joint 130' length, 156-20°
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depth, 1-3' width is easily followed northwards; on the West side

of Greénaheen Hill a burn riaeé from a Joint 3«9' width, 100 yds
length, 30-40' depth. Besides vertical features they occasionally
~ give cavesl e.g. St. Cuthhert's Cave,where the lower part of a 40!
exposure shows a cave 15' depth, 12'~4' height. |

3. The ahility of the Fell sandstone to form "pan® and iapede or
chack runoff referred to by W. Andermon p.25 "A Physical Land
Classification of Nerthumberland & Durham" seems npplicable to some
of the other sandatone'rﬂcka in tﬁia area.

4, At Colour Meugh Oraps there is a clear demonrstration of the
NB/8W faulting, which, together with ice eroslon, gives the searp
front so ﬁﬁchycf.ita character. Here the crags rise Southward to
5C' and suddenly are truncated at the 1{ne of faulting.(Slickens ‘
and some b:ecciation gan atill be seen at this truncated end).

Da Oleay cut meltwater features lie-ih the north and South of this
area; two channels just South of West Kyloa'grading Eastﬁarda)and twe
chanrnels ﬁoufh of Yarenton graﬁing‘Ebuth then Fast. Between these,
there may he others falling NW in the scarp front area and grading
SE along the eaatérn margin, but since they are coinecident with the
strong glacial graining,ft is a2 matter of opinion to decide whether
the depfessions result from ice or water erosion.

The highest ground to the South tends to become rather
monotonous topographically once east of the scarp front. Whilst
the scarp front between Hepburn and Sandyford lloors shows glacial
1. Longheugh crags,of Scremerston sandstones,shows sinilay

tendencies under weathering,but here there ig the extreme

example of a perched block produced by weathering along
Jointing.
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graining NNW/9SE, there is not the same rapid alternation of
features as to the Nbrth,aﬁd the.graining itseif'becomeﬂ less
pronouhced and soytherly near Shipley. Smali basins of moss
ahd shallow damp depressions are a feature of Bewick loor,
Quarryhauaé Moor and Middle Moor, giving a bleak character to this
exposed area. Once again, it is difficult to interpret features
as being truly meltwater in origin, e.g. NE/SW depressiﬁns on Améa1
tside Moor, douthward trending depressiong on ¥iddlemoor, whilst |
the origin of Rosebrough Moor is doubtful = preglacial capture

of the Sandyford burn or ice erosion on Sandyford Moor diverting

Sandyford burn?




GENERAL
STATEMENT.

CHAPTER 6. 202,
Glaciation., ( seMf pages 26,27,28).

The writer presents, in general terms, the results of
pr?vious workers over the areaJBOgether with findings of
his own field work. A good general account of glaclal
events on a regional basis is given by A, Raistrick p. 281
P.G.A, 1931, and more detalled gtatements are to be had
in the G.5, Memoirs covering the area, In this section,
too the writer has deliberately refrained from excessive
repetition of features already descrlibed in previous parts
of this work,

Quaternary deposits and effects in the area studied
have already been described, firstly by workers like Clough
Gunn and Tate,and later by men like Garwood, Smythe, Gregory,
Burnett and Carruthers - to mention a few of the many,
Naturally as time has paszsed the volume of literature has
grown and yet in some respect 1t shows defficlencies,

e.8. 1, Kendall and Muff earlier recognized the meltwater
channels around the margin of the massif, and thue
later extension of their work by Smythe and

Geological Burvey officers is only partially
completed, ]

2, Little has been written on the possible changes
that way have occurred to the dralnage pattern
because of glacial effects.

3, The occurrence of features resulting from weather-
ing under periglaclal or colder climatic condi-
tions merits closer attention,

Writing in B.R, Geology "Northern England", Bastwood
briefly and simply states the opposing oplnions on the sub-

jeot of glacial advance and retreat over N.E, England.

There are those who maintain that there was one period of
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glaclatlion with changes of ice flow direction occurring
during this coverage. Others consider that the following
events occurred:-
1. Tne Scandinavian icesheet advanced and impinged on
the Durham coast first, to be followed by a
period in which loess like deposits were
formed,
2, Two advances of Cheviot, Tweed and E, Scotland
lce occurred into the S. Northumberland and
Durham coastal areas,but wers Separated by an
intervening period when ice from S.W, Scotland,
the Lake District and loecal centres flowed
east to the coast.
All seem agreed that it was the Scandinavian ice sheet lylng
Off the coast to the east which induced eastward moving ice
to turn south. Turning to the more particular now, we find
that there is general agreement on the main directions of
lce flow around the Cheviot area at maximum glaciation,
Carruthers notes how ice coming from the west was split
into two streams by the Cheviot massif "the branches
creeping around the flanks of the hills to meet once again
on the southeast" (p. 121 "The Cheviot Hills" G.S. Memoir
1932) . Centres of ice dispersal affecting the Cheviot
country include the Ettrick - Yarrow - Tweed headwater
area, S.W, Scotland® and the Lake District. Whilst the
latter stream did not actually impinge on the massif, it
seems to have caused southward moving ice in the N, Tyne and

Rede areas to be deflected eastwards (p. 285 P.G.A, 1931

Raistrick). - As for the Cheviot itself forming a loocal

e —

*
H, Miller records Crifell granite at the W. end of the
Simonsides (Rothbury). Cheviot Memoir 1888 edition.




centre of dispersgdon, we find the ranks of Opinion divided.
Clough held that whilst the higher parts ﬁfthe Cheviot
were never overridden by foreign ice it acted as an indepen-
dent centre., West of Cheviot,Hugh Miller noted that the
hills on the south gide of the Rede (north of Blakehope)
show no evidence of foreign ice from the west having crossed
them, and he considered that there was a local ice cap on
Capter Fell. More recently the concept of ice accumulation
and dispersal from a Cheviot centre has been challenged
(p. 125 G.S, Memoir "The Cheviot Hills). Field observations
tend to support the view that Cheviot did NOT, indeed could
NOT, supply the amount of névé to form a’'local ice centre.
Furthermore, the "corries" of the Henhole and Bizle can
scarcely be sald to display typical features, and the writer
congiders them to be deep nivation hollows. Gonsider)td%
their height above cealevel - are they not too low to be
corries, considering ,too, their longitude? Then again,
there are numbers of shattered tors on the higher parts of
the massif which form noteworthy features in the field and
appear to result from intengive frest action, above the
general ice level.

If the Cheviot behaved as a nunataX , then to what

height did the icesheet rise flowing around it?  Clough

records granite boulders near the Shivering Stone¥ on Bloody -

X 1
The writer as yet has not checked tnls record in the field

204,
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bush Edge (1,900') and this is the greatest height recorded

for erratic material in the area. Elsewnere,howeveg the

Wrlter consi@ers that at its maximum ice covered up to L T30

.and probably stood at this height for only a relatively
%hortfperiod,plf the number of shattered crags below this
helght and above 1,100' are any indication. The ice level
does seem to have remained at 1,100" - 1,000' for a consider
able period of time, Judging by the great meltwater channels
along the margin of themassif  and also the "earry in", from
the north,of carpboniferous material on to the eastern flank
of the massif. VWnen H. Miller wrote "The dispersal of
Cheviot porphyrite may point to the joint action of ice in
the valleys and ice on the Fells, the valley ice bearing the
boulders outfrom the hills and the upland ice distributing
them eastwards" (p. 105 Cheviot Memoir 1888) he probably
gave a correct interpretation, provided "valley ice" .is
read as lce coming from an external source picking up rock
fragmenta as it was driven through and/or over the Cheviot®
The distribution of glacial deposits is indicated on
the map  (Mfpld) provided whilst another ( MF page 27 ) records
overburden depths and glaclal striae,. lore than adequate
descriptions df the glacial deposits are avallable in the

current G,S, ﬂEemoirs)a.nd there can be little doubt that much

xSmythe notes towards the end of Cheviot glaciation, ice flow
was from the north-west.




CONCLUSIONS

20
of what R, Carruthers saw in the N.E, counties has been
embodied in his recent papers on the part played by bottom
melting-in'31aciers)during ice recession (e.g. Q.d. Geol.

Soc, 1939:Proc. Yorks G. Soc, 1947) In brief, we find two

boulder clay types over the low ground, the upper is generally

of a reddish colour and shows far carried small rock frag-

whilst the lower clay confains local, angular rock fragments

menb%Aandfgenerally has a colour in keeping with the local

rock t;pés. In the igneous area glacial deposits are

decidedly deficient in clay, usually being composed of angular

or subangular blocks set in an arenaceous matrix = but

nevertheless, quite closely packed. Colour in these deposits

1s variable, dependent upon the local lava types. The

drift deposits have already been described in varying detail

in the previous chapters and thelr distribution is now

tabulated,

Cornhill = Mindrua = Crookham,

Marginal strips about Milfield Flain and in the
lower Bowmont wvalley.

West bank of the Wooler water msrging soutawards
into the Hedgeley deposits. )

Chatton area and the Hetton burn valley.

Occasional dumps in the Beanley - Eglingham area.

In the Aln valley, near Whittingham and downstream
from Hulne,

The Bradford Kaim and assbciate@_deposits,between
Spindlestone = Longlee Moor (Shipley burn

valley)

Ag the result of fieldwork over the E. Cheviot country

the writer concludes

1. that the ice has been selective In 1ts eroslon,
both in time and place,

2, that the ice for a considerable period of time
formed a protective cover in adjacent valleys.

If the observer*begins on Tweedside and visits each valley

x®
To avoly pepetition, detalls recorded in the valley
descriptions are not restated.

o ————————
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of what R. Carruthers saw in the N.E, counties ﬁas been
embodied in hie recent papers on the part played by bottom
melting in glaclers during ice recession (e.g. @.d, Geol,

Sog. 1939:Proc. Yorks G. Soc. 1947) In brief, we find two
boulder clay tjpes over the low ground, the upper is generally

of a reddishlcolour and shows far carried small rock frag=
whilst the lower clay confains local, angular rock fragments

mentgaandfgenerally has a colour in keeplng with thealocal
rock F;géé. In the igneous area glacial deposits are
decidedly deficient in clay, usually being composed of angular
or subangular blocks set in an arenaceous matrix - but
nevertheless, quite closely packed. Colour in these deposits
is varlable, dependent upon the local lava types. The

drift deposits have already been described in varying detail
in the previous chapters and thelr distribution is now

tabulated.,

Cornhill - Mindrum - Crookham,

Marginal strips about Milfield Flain and in the
lower Bowmont valley.

West bank of the Wooler water merging soutuwards
into the Hedgeley deposits. ;

- Chatton area and the Hetton burn valley.
Occasional dumps in the Beanley - Eglingham area.
In the Aln valley, near Whittingham and downstrean

from Hulne, :
The Bradford Kaim and assoclated deposits, between
Spindlestone = Longlee loor (Shipley burn

valley)

~N WU W =

CONCLUSIONS Ag the result of fieldwork over the B, Cheviot country

the writer concludes

1. that the ice has been selectlve in its erosion,

both in time and place,
2, that the ice for a cousiderable period of time
formed a protective cover in adjacent valleys.

If the observer®begins on Tweedside and visits each valley

%
To avoly pepetition, detalls recorded in the valley
descriptionsare not restated.

iy




B.—KETTLE-HOLE IN GLACIAL GRAVELS, NEAR CORNHILL, £
NORTHUMBERLAND,
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in turn south to the Aln he cannot fail to note the different i

form iisﬁlayed by each one. In the north,the valley of che
Bowmont shows troughlike sections in parts,wailst that of
College is more troughlike throughout. However, the Hart-
hope and Breamish are contrasting,with the Aln valley ringing
further changes in valley form. The writer suggests that
some ice erosion Occurred in these valleys as the ice went
into them, but once installed, the valley ice formed a

cushion over which ice flowed during maximum glaciation.

There 'may have been some extrusion flow by the lower layers

of ice in the cushion or it may have been non-efiective, and -
furthermore, the active upper icelayers would flow along

lines different from those beneath them. Once past the |
maximum phase of glaciation the ability of ice to override
the higher ground of the massif would be reduced, and there
probably was some movement of ice again in the Bowmont and
College valleys (The ice in the Aln valley, like that in
Tweedside, behaved rather differently, forboth lay in the
lines ofthe main ice stream) The writer considers that
similar features to those described by R.F. Snarp (B.
Journal Glaclology Oct. 1948) on extrusion flow etc. might
be invoked:to explain glacial flow duringthis post maximum
glaciation phase within the massif, e.g. Fleehope and Fawcett
Shank. Again, at the period of maximum glaciation the ice

streaming around tue Cheviotnunatak must have been comparatives |

1y clean for "foreign" erratics are absent. "Foreign" ]

erratics occur only along the massif's marginland date from
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3
a later period when the ice-thickness had been reduced.

The work of the ice as it moved over the higher ground seems

Lo have been the uplifting of weathered igneous rock fragment%

local erosion to produce glacially aligned crags,and the
widening of "bottlenecks" along the line of ice flow. A r

more general effect wasprobablythe subduing of hill outlines

over the "tread and riser" terrain between Cheviot and Wooler,

The writer suggests that Chamberlin's diagram of ice moving

over a projection in the bed of a glaciermight, with modifica-

_ btion, serve to illustrate what occurred on the E, Cheviots
during maximum glaciation (see fig. opposite).

Whether one considers the area has been glaciated but
once or several times, it will be agreed that ice flow F

direction has been subject to large and small scale fluctua=-

|
1
tion. In the former case it probably was the Scandinavian 1
icesheet whilch called the tune, whilst in the latter, ice £
thickness and topography exerted additional controls.
(The lavas,because of their mode of weathering,do not hold
glacial striations, so that the writer has been forced to
rely more exclusively upon topographic features, in assessimng
jceflow directions in the igneous area). The notion of the
of ice moving in one dirachion and e uppar layers =
lower 1ayershof the same sheet moving,another is not new,and
seems to be applicable to thés area. Again,a comparison of
observations made concerning the ice "nigh water mark"

suggests that the upper gurface of an ice sheet passing tarowh

hill ground is more tolerant to height differences than water,

o

E"‘ W=
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(i,e. ice does not seem to strive to maintain 1ts own
level as water would)., One concludes that ice first
streamed down Tweedside and along the Aln valley prior to
deflection southwards. At this early period lce may have
flowed north-eastwards along the valley lines north of the
present College /Glen line. The next phase saw the main
Tweed valley ice being deflected southwards over the low
ground, whilst in the hills the direction of ice flow
became first oblique, and later probably tangential to what
it had been along the north side of the massif. In this
phase the right bank of the present Bowmont became heavily
scored by ice moving into and over the Bowmont/College
watershed. Iceflow in the lowerlayers of valley lice
elther ceased or was reduced to small -scale extrusion flow
whilst the higher parts of the massif became nunataks,
In this phase, too, the flow of ice down the Aln valley was
probably first checked and then deflected southwards. At
a later period, however, the Aln ice may have partially
re-asserted itself, for during the earlier phases of ice
recession the behavioug of meltwater channels along the
upper Aln - Breamish divide suggests tﬁat the Aln ice was
thicker temporarily than ice coming from the north. We
have the coincidence here along the Aln-Breamish divide,of
a watershed which wlso was an 1ce divide.

Wnilst later stages of glaciation have left a com=
e.abundance of evidence around the periphyry of the

parativ

massif (see meltwater diagram ) in the form of fluvio —
M.F p28.
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glacial deposits and meltwater channels, along the

coastal plain the evidence is not so readlily apparent

ksee overb%£%$% map however). The volume of superficial
material laid in the Iiilfield, Uhatton and Hedgeley basins
must be considerable and points to infilling of glacially
overdeepened areas, with the Eglingham and Aln gravel trains
presumnably the outcome, amongst otuer things, of ice lying
to the north of Hedgeley and Alnwick. The presence of
dead 1ce, during the recessional stages, south of Cornhill
proposed by Yeological Survey officérs is. readily acceptablk -
but unfortunately the story is incomplete. There is a
lack of recent work in the Merse and whilst the writer has
done some work in the Jedburgh* area, little is forthcoming
on the Hownam area. In his recent article on the "Retreat
étages ofthe last ice sheet in the British lsles"(Ilrish
Geograpay 1952) Synge provides a map (p.169) which is
incomplete between Stage 1 and Stage 3 along the east coast.
The writer suggests that the counterpart to Synge's second
stage in Uumberland lies around the eastern nargin of the
Cheviots from Cornhill - Hedgeley basin and north side of
the Aln valley. Furthermore, Synge's suggested mode of
drumlin formation (or is it mode of drumlin preservation?/
deserves consideration - for what better way is there of

@xplaihihg the course of the Lweed below headerfootthan

e,

3‘EMeltwat,e"r’ features certainly occur south and‘south-east
of Jedburgh bubt it 1s as yet uncertain whether they are
1inked to the series north-east of Yetholm.
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to postulate diversion by "dead ice"?

On the coastal plain the sand and gravel deposits
assoclated with the Bradford Kaim are judged by the authae
to result from several factors. Firstly, esker-like
remnants have been prescrved near Spindlestone (Long Barracks)
between Newham and Prastonjand a small fragment occurs on
Longlee Moor (8. Charlton). Tue presencé of the Waren
gap and S, Charlton gap recall sim;lar features seen near
Burn of Vat, Deeside,associated with eskers® .  Amidst
bérminal lce deposits an esker is seen'rising gastwards
towards a minor watershed. The esker peters out but ls
replaced immediately by a meltwater channel which continues
the esker alignment, | By analogy then, the Waren gap was
probably used by subglacial mektwater, as, too, was the S,
Charlton gap. The writer does not imply that water borne
deposits were lald contemporaneously alongthe line from
Spindlestone - Longlee Moor, for the composition of the
long Barracks esker suggests it formed late and was formed
from material carried but a short dlatancé from its source,
However, the very allignment and form of these sands and
gravels suggest they were formed after the coastal section
of the icesheet had separated from that inland, and the
following interpretation i1s offered to explaln them.

The coastal ice terminated along the north side of the

* ;
The writer wishes to thank Dr., K. Walton, Aberdeen Universiy
for drawing his attention to this relationship.
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Aln, and being in the pledmont phase showed an expanded
foot, The retreat of ice to the northeast would be accom-
panied by attempts of meltwater along the western margin to
repeat the phenqmenon seen in the Hedgeley basin, However,
with small catéhmentfﬁfeas to draw upon and smaller water

- volumes, the meltwgﬂgfa céming away off the ci@spa would

nqb be able to depoalb_such extensive afeés of drift and
probably they reworked parts of the esker and esker cones

as they emerged at the lce margin, By tuis means the drift
deposits would show esker-like stretches interrupted by
spreads, whllst any meltwater channels preserved would be
convergent on the drift deposits - which is a fair descrip-
tion of the present daf dlsﬁfib&tion of thesefeatures., One
would expect, further, to find the drift deposits variable =
in placesshowing clear bedding, in others,where tue drift is
of glacieluvial' origiln, the bedding not so apparent, North
of Newham (see photo) very clear bedding is seen in a sand
exposure, whilst S.W. of Newﬁduéea}in€g g;lage plt, the
deposits are coarser, gravelly and shqw cfuder bedding.,

In the still later stages of kce recession or in post
glaclial times a t:ﬁngrary transgression may h%vé occurred,
with water standing first at 200' A, S5.L, andglateri150' A 5L
Sufficient has been seen over tue area studled to support
the views of W. Anderson (British Assoc. Newcastle. 1949),

D. Woolacott (Geol. Mag. 1921 The Interglacial Problem)
and Mp, Knox (Geol. Survey, Edinburgh ) who find signs of

transgression at this height elsewhere in the North country.
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Following upon this transgression there was a relative lowering of

sea level agaln to below present day level, followed in turn
by another rise of the sea to its present mark - recorded

by the submerged'forests' (e.g. Howick) along:the Northumbiilan
coast}. But even so, the writer maintains that present day S:ls:
L#e relafively above what it was in preglaclal times, for

surely the Aln was formerly & tributary to the Coquet just
as_the Whiteadder joined the Iweed formerly south-east of

éerwick, , :
Meltwater channels found over the area range widely in

their-definition and form. The meltwater diagram (M.F, p.28)}
was constructed from field maps and is the most comprehensive
map of these features at present available. Whilst reference
has already been made to some of the channels in passing (a.é.
P, 69, 70, 72, 73, 81, 92, 96, 97, 98, 103, 112, 116, 118,.120,
1122, 125, 127, 129, 131, 143, 146, 160, 163, 166, 170, 174, 176,
189, 192, 198, 200) it is now considered appropriate to dif-.
ferentiate the different typesf

~1. "Haster" channels, These 1ie along tne massiI™s margln
: in particular between Kirknewton and Barle. They .

are extremely deep (100'+ ), cut turough bedrock and
besides carrying a substantial volume of waber must
have been long used. In some cases, e.g. Wooler
golf course, they show multiple intakes, two way
talwegs and hanging tributary meltwater cuts,
Several of these"master" channels are assoclated with
convergent series of lesser channels which suggest
unequal rates of lce margin reireal e.g. Kilham,

Kingston Dean,

$5 ” i i 5
2, In and out”channels appear on valley &gles in severa
localities e.g. Coldgate valley and Larey valley.
In many cases)bhese,too show two way talwegs, cut in

bedrock.

. ¢ ’ 1 slopes
footings appear on some of the peripayra
4 Ma:génaéumbleboﬁ H111l, and whilst some may be present

X THc READER 1§ ALSD REFERRED To THE AIR PHOTOS ¢ INSET DIAGRAM plIT-MF. (mmg%gh )
00
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on the major cuesta scarp crest, they are not clear
cut features and have been left unplotted on the
diagram,

4i Qirect meltwater flow cuttings, coming away directly
from the ige margln seem to be represented b
channels on the south gide of the Scald Hill 1,066"°

\Common burn) - Gains Law and Coldberry watershed
for example,

5. Subglacial portions of meltwater channels appear up
Akeld burn, Pinkie Suank (Harthope), Greaves Ash/
Dunmoor (Breamish/ arsas. Otner features probably
of similar origin appear on the Hedgeley drift depodts
and probably in some cases were used subaerially
following upon subglacial use,

6., Beaded types. In some cases, 1t would appear that
meltwater did not merely flow along a single channel
cantinuously. Instances occur where two adjacent
channels oceasionally interlace to give a beaded

“effect e.g, near the Trows, south side of Mid Breamish
valley. In most cases, however, one of the channels
appears to have become dominant and hence is deeper
or moreclearly defined than the other,

In addition there are those which are more normal and sever
spurs, whilst one particular llne used by meltwater can show
partial developments of more than one Lype of channel,

The longitudinal section of these meltwater channels is
variabla)forjbesides gome showing two way talwegs, others are
graded in one direction only, whilst others show most lrregular
nngraded floors, In transverse section too, much seems

o depend upon the material through which the meltwater

passed, and subsequent weathering too has subdued the channel

sides in many cases,by the production of screeing,

In many instances to-day one finde that the upper
section of a tributary burn lies ln one of these meltwater

channels,and}without doubt, sectlions of the major streams would

be swollen by meltwaters during lce recession. lMention
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has already been made of the Kale and Bowmont diversions,
the use by the present R. Ti11l of the Weetwoodhill gap and
the plugging of an overdeepened valley line from Wark
towards Pallinsburn, It 1s further suggested that the

lower Tweed has suffered diversion because of glaclation,

but since the present Tweed course between Kelso and Leaderfoot -

has not been examined in detall the extent of dlversion is
not yet fully ascertained., The reader is.referred to the
map showing present stream characteristlcs for a visual
summary of the main effects of glaclation upon the streams,
~ Turning next to weathering features pro&uded under
colder climatic conditions, the writer hasi.: férmed: fhc
ophﬁan that most of the features suggested might be peri-
glacial in origin. Without experlehce and field knowledge
of true periglacial features the @writer has relled upon
descriptions and illustrations in published papers and 1s
consclous of these shortcomings,  “lready the number of
shattered tors and marizedly weathered crags have been noted
in the massif, One wonders,too, to what extent man has
aped nature and improved her sdlifluctional terraclng and
modified her stone polygons to glve hut circles? Certalnly
gome of the cultivation terraces up Bowmont have difficult
sites and lncorrect exposures to be originally man made.
Again, the numbers of discontinuous facets along some of the
valley sides in the massif may be altiplanation features,
Good.solifluctiﬁn terraces are seen along the S.H, side of

Preston H11l and N.W. side of Broadnopeihill. Finally
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there are evidences of nivation hollows in various stag i
&= A

#of development around Cheviot and the high ground south of =
16, |

THE It only remains to provide a more detailed account of

BRADFORD _
ik the form shown by the drift deposits lying between Spindlestone

and Longlee Noor,

Near to,and east of, Spindlestone farm, the Long Barracks
ridge virtually terminates on the south side of the roadline.
Between the road and Spindlestone crags are low terrace
features 10-20 yrds. width, 6-9' height, which lie along
the western foot of South Hill. Above the terraces, a
short train of large Wnin boulders is to be seen, and these
are obviously not far removed from their source. Below,
near the road, there 1is a smallwatePIOgged depression,
backed by a low mound, which probably formeg the northern
end of the Long Barracks., Above all these features on the
N. side of tae road, the ground is first aummocky, but
becoming smoother as one moves onto the sand and gravels
between South Hill - Crookhill,

Long Barracks looks very esker like, at its northern end
about 6' height, but quickly rising to 30-40', before
lowering again southwards to about 20' height. In places
the ridge is symmetrical, but elsewhere is hogbacked, with
the longest slope to the west, and the steepest slope O the

east, The ridge contents seem to Dbe variable, for in one

X Ln i - & ¥ i
,i%;:lity {"_p" pock fragments in a §"-8" gravelly matrizs

coMrast with another section seen at tue DBradford road ™
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cutiing. In this cutting erratics to head size ogceur,
altuough most rock Tragments tend to be fist size and
E—T-"ftially Y’Wll’ld-@.d. Included were Waingill < Chesterhnill
Dean Lst,, sandetone, Dun(?) 1st. and gray limestone materials.
Tne width of the LJ’L_ Barracks ridge is T.»"-"-:,“.i"i.'.'h'.;!'_'-_tfj probably
30-40 yards atite greatest ;and about 7C' at the roadecutting
mentioned. To the west of the ridge lies a hilloek of
limestone blocks, flat crested, paralleling the ridge
alignment and separated from it by a NNW/SSE aligned
depregsion, South of this feature and closer into the
Long Barracks lies another, though less defined, feature.
It 1s a low ridge, (ice eroded outcrop), which first
parallels the esker ridge, then turns into it southwards,
and as 1t converges so it loses definition.

Well Hill, lying east of Goldenhill farm, continues the
Long Barracks ridge, also being steepest on the E, flank,
and showing the longest slope to the_west; On the east
side of Well Hill another depression, like that at the norta
end of Long Barracks, appears, but 1s of greater dimension
&ere: A kettlehole is suggested, and two former strands
show above the present pond level. West of Well Hill,
there is the tendency to have repetition of the ridgelike
features seen south of Spindlestone, and west of_the Kaim.

East of Hoppen Hiln, sinuous ridge remnants wind south-
wards to Pigdon Hill, where bhe sands and gravels merge into

a till ridge from Hoppen. Between these features and
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Bradford Goldenhill to the east, lie flats with small
remnants of former water levels present., Again, the content
of the ridge features still seems variable, for pure sand
in quantity was obéerved in one locality, whilst elsewhere
on the north side of Pigdon Hill bedding was geen,with
indications of grading having occurred. I
The writer does agree with the Belford Memoir that, in
the north, the Long Barracks ridge was late formed,and not
by strongly running water. Southwards, however, the presence
of sand and some bedding suggest that running water was
relatively more important. For fuller details, the reader
is referred to the Belford Memoir pl34-pi152.
As already mentioned, the observer may judge the upstanding
t111 deposits on the east side of the northenn part of the
Bradford Kaim as drumlin or possibly moraine (lateral?).
South from Hoppen to Newham, the sand and gravel deposits
appear now to be in residual form, but are assessed to have
been formerly a spread. Variability in character still
seems to be typical, for two sections separated by about
1500 y ards arccontrasting (see photos.). The sectlon SW
of Newhouses shows occasionally bedded lenses in gravelly
deposits (see sections opposite), whilst near Newham 6' of
sandy dark brown laminated clays overlie 3' (exposed) fine
grained light sands, also bedded. (Note: Included coal
fragments helpfui in showing bedding.)
Emerging from the sand and gravel mass at Newham, another

esker like stretch continues southwards. Chat Hill is
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sinuous in form, flat crested and terraced on the western
flank. The lowest terrace, however, at c. 125' appears

to be natural, and possibly dates from a period when water
stood in the Long Nanny valley southwards. An exposure

on the SE side of the hill showed gravel particles, pea to
egg slzed, rounded but without any signs of sorting or
Srading visible. Topographic definiﬁion is maintained
southwards to naaf Preston but, beyond, the sands and gravel
deposits reappear in force.near Doxford?' In this area,
Dunstan Hill camp is located‘oh a flat topped mound of coarse
sandy gravelf Fragments of the Chesterhill Dean 1st.,
Whinsill and aandsbonelare noted in the deposits, whilst
meltwater probably was responsible for cuttings on W, and E.
flanks of the hillock, Between Doxford and Chariton Hall,
the Shipperton burn is deeply inclsed between the drift and
til1l Junction, with 30' high bluffs present along the drift
margin. West of Doxford, too, a topographic depression
west of Combe plantation links the Charlton and Shipperton
burn lines, and suggests meltwater activity. In the North
Charlton area and near West and East Linkhall the drift

deposits have been used in earlier times for settlement sites.

* See G.S, Memoir Alnwick District p95-p97 for further
details.
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. As a result, many of the features displayed now are of
artificlal origin, but natural kettleholes still appear.
Tae kettling displayed on the dritt deposits near North and
South Charlton is clear but on a much smaller scale than
that displayed in the Till catchment (i.e. Hedgeley and
Cornhill);

Whilst in agreement with Burnett' on the details of the
sand and gravel deposits lying near 5. Charlton on Longlee
Moor, and their connection with the Bradford Kaim, the
writer prefers a slightly different interpretation for tue

production of the whole Kaim (already described).

¥ See Proc. Berwick Nat. Club, 1934.



CHAPTER 7. 2.

A SHORT GROGRAPHICAL APPRECIATION.

The Cheviot Hills, at their eastern end, rise above the
lower ground of the Till/Breamish and Aln valleys in horst
like feshion, being partially ~ encompassed to seaward by a

cuesta of essentially arenaceous gediments. They form a

e e

barrier to lines of commnication and in large part, are
inaccessihle except by foot or on horseback. The cuestas,
major and minor, form less formidable barriers , but channel
present roads and railways into topographically more favoured
routes. To the north, lies Tweedside and Teviotdale, where the
ground is lower and more open, but subject to social and
administrative anomalies because of the national boundary line.
In the past, the inaccessibility of the Cheviots has been
used to advantage by earlier people who established themselves
in the Bowmont, College and Breamish valleya.:K In later times,

the pele towers and castles erected to protect the "English

*The exception is afforded by the earliest settlement near
Wooler. Here settlement was on and about Humbleton Hill, but
it 1is of interest to note that, as time passed, people came
off the Hill to the footslopes at Humbleton, and later moved
down to the present site at the neck of the Wooler Water Gap
and above the heughland. One wonders to what extent these
earliest people indulged in seasonal migration with their
livestock, and the writer queries many of the "forts" shown
on the topographical maps of the area as being such. Instead,
it is suggested that many of these forts" could have been used
for the protection of animals grazing on the hill. Finally,
there is the need for the "eup and ring" markings, commonly
found over the sandstone country, to be systemmatically
checked and considered as rock maps (as suggested by F. A.
Wills in "The English Gate").
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Gate" show a marked appreciation of topography in their siting.
The B. Cheviots rise into the upstanding core by "tread and
riser" topography, but, whilst the northern flank has been
dissected by streams to the ridge state, to the south of the R.
Glen a disgected plateau like agspect remaing. Along the
gsouthern flank, too, there is a dissected plateau like
character, but to the west in Upper Coquetdale the sedimentary
cover has not been stripped back so far as elsewhere. Ag a
result, the ground here also looks plateaulike but dissected
into scarplike features. VWho, travelling southwards, by road,
over the Carter Bar, has failed to be impressed by the change
in the landscape south of the Bordgr upon eoming.off the C.R.S.
rocks onto the Carboniferous? TFlowing out from the Cheviots
come the Bowmont, College, Harthope and Breamish streama, in
deep valleys possessing distinctive characteristics. The
Bowmont and College valleys are floored by glacial deposits
to a greater extent than the others, whilst in the Harthope
and Breamish it is those sections nesrest the massif's margin
which ‘have the most giacial deposita present. These deposits
are deficvent in clay content and the stream alluvium is often
coarse. In the Bowmﬁnt valley there is a considerable amount
of heughland available for agriculture, but in the College,
Harthope and Breamish coarseness of superficial deposits and/or
bad management (i.e. reduction of carrying capacity due to
establishment of bracken) are to be noted. The future of the
hill area depends upon several factors. TInaccessibility and
exposure are most important considerations, whilst the "flashy"

tendencies of the streaws add complications. Bven if, by
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public demard, the area is set agide for recreational purposes,
there is still the need to have nearby trunk roads improved.
However, since the lower hill slopes and stretches of the

valleys have been planted, it seems reasonable to suggenst that

the area under timber could be increased.¥With nearby rural
districts without really satisfactory and reliable water
supplies, it seems logiecal to look to stretehes of these
valleys as likely sites to be impounded for water supply.
Tn the low lying areas periphyral to the igneous maseif

there is the need for more positive methods of flood prevention

than those shown at present. Here, as one might expect, the |

limite of agriculture,(at the upper margin) have fluctuasted

with the fortunes of this industry. The writer mentions

areas of ground up the Humbleton burn valley (Wooler Mgor), up

the Breamish near Chesters, Hartside and Linhope which have

been improved formerly, but now appear to be reverting.

(Abandonments occur at Humbleton, Old Middleton, and Wooler Moor)
On the sandstone cuestas, minor and major, the twin curses

of impeded drainage and wrong exposure must be faced if the

land is to be improved. On these areas it is the cold NE and

T winds which are most unfavourable, whilst below the surface

"pan" layers probably require destroying. The uses of shelter

belts in the Barmoor area would probably do much to offset its

present bleakness, whilst on the major cuesta the Kyloe and

Detchant timber stands show what could be done elsewhere on

this largely negative area. On both these cuestas, coal was

formerly extracted by bellpitting and there may be a good
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topic for research here. Certainly, some of the older local
inhabitants can recall some of these pits working in their
youth. I |

To the east on the coastai plain, conditions generally are
more favourable, but here, too, the cold Nor'Easter and haars
introduce harsher elements into the climate. Windbreaks near
- the coast, immediate conservation of the eliffs south of Spittal
and at Seahouses, and the introduction of long ﬁerm reclaimation
projects for the Holy Island area and Budle Bay, should be
considered. It would seem that Highland cattle are being
tried in some of the more exposed coastal tracts, whilst, on
the hill, eattle seem to be more numerous on the Scottish side
of thelBorder than on the Bnglish side.

Two maps are provided to accompany this shert seetion, and
in both cases the limiting factors of eclarity in
representation and ease of interpretation have been

considered. (SewM.F pages 29,30).
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APPLNDIX I

(a) Data for Hypsographic Curve

Total area considered 939,08 sq, miles

Contour Area in sq. mlles Percent, Total
100’ 840,52 89,5
200 712,28 75.8
200 584,64 62,2
490 C 494,32 52,6
600 81,82 87
300 52,77 . 5,6

1,000 33,48 3.4
1,250 13,90 2.0
1,5000 : 7457 - 0.8
1,750 1,08 Q.11
2,000 Q.78 0.08
2,250 0.52 0,05
2,500 0,15 0.01

Cheviot summit 2,676'
(Coradl planimeter employed for measurements)
(b) Construction of the GlinOErggg}g curve
Average slope angles caleulated as follows

tanb & N

R-rp

Where O 1is the average angle of slope between
two adjacent contours..

h 13 the contour interval in feek

Rer is the difference in feet of the radlil
of eircles for adjacent contours
drawn at equivalent areas to the true
area




Aversge slopes
0 - 100! 1021’
1= 200 Slalol{e’s
2 - 300! 00946
3 o 400 10
4 = 60O 00018’
6 - 800 209/
8 -1000° 2942’
For

; 10
1,250
1,500
1,750
2,000
2,250
2,500

1,250"
1,500
1,750
2,000
2,250
2,500
2,676

Q '
-)olﬂ

- 2%

28219

27921

]407l
8%42"

the convenience of plotting 3 is taken to be the consant
factor 1.e, multiply these angles by 3.

-

Data used in assessing average slope values

@.8.

R = r values (x5,280 to make unit constant)

R 17.29

r 16,36
r' 15,06
r 15,64
Y 12,54
rY 5,104
r' 4,999
o 5,302
rv 2,453
Py 1,952
r* 00,5362
r* 0049‘5j
r¢ 0,406
ro Q,2185

conslder anzle betwsen 500' and 1,000
r' - p's 4,099 - 3,302

tané = 200
. 797x5289

H = 2°%2"

Correspond~
ing h.
values,

200"

250"

= 0797
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3. Altimetric curve
(1) Strips
0/ 2¢ 5 9/5¢ 50/
Ht . 10/20 , 20/50 | 30/40. , 40/50 , 50/60 , 60/70
100
200 < MaX. fung © 4 « man. e yearited
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| i ek 150 % ¢ 126 A
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,500 - / . o0
,600 [ i
I'CJQC' < SUARY bl ;e b y
1,900 | hav x| wno x B30 H kb0t
2’00-.3 5 & Sigwr
2,100
2,200! |
300 |
':’430 ' ! i |
2'500 | |
2, 600' % |

% Mmdry.



Figures for Altimetric curve

(11) l. Baged on prov, 1/25,000 gheets

3

2. 50' glosed contours used for grouping

Height Totals Height Total Height Total Height Tokal

50 : 4? 759 4| 1,450 20 2,150 o
1093/ 338 800 48 1590000 & 38, 2,200 )
159 45 859 28 1,550 13 2,259 0
200 149 900 52 1,600 13 2,300 i
250 70 950 24 1 650 4 2,350 2
300 93 1,000 88 . 12700 9 2,400 2
350 26 1,050 36 1,750 12 2,450 Q
400 68 1,100 28 1,800 14 2,500 0
450 27 1,150 40 1,850 2 2,550 0
500 79 1,200 15 1,900 0 2,600 2
559 40 1,250 36 1,950 3 2,650 Q
600 81 15300 17 2,000 3 2,700 Q
650 48 1,350 19 2,050 . o Z
700 65 1,400 23 2,100 1

(111J* In an effort to compensate for the failure of tae
altimetric curve st higher altibudés, the writer has
attempled to employ an index number. ‘his nunber is ob-
tained by dividlng the number of summits at a given altitudg
by the area of ground at the same helght above 3,L, (Reference
made to the hypsographic curve for the helght areas), |

It 1s suggested ﬁgah a small index number will rerlect,
elther a swall scale of dissection, or, be the outcome of
only a small area being available ,on the ground. Agaln,
consbancy of indexinumber over a helght range may reflect
a simiiariby in stage of dissection. Furthermore, a surface
initially graded, then uplifted and subjected to subaerial
erosion,might well show a decrease in index valus with
height prematurity. Post maturity, the reverze case might
be antlolpated. With these possibllibtles in mind the indlces

4 Fis o ifereg 4 Ompare fis Phngue wil Rak prporad éra.?.'M Q7 ger (e kY (752
"‘Qcamqu_



were calculated and are duly tabulated. The results

show bhe following features,

(a) From 250' - 450'a low number, progressively decreasing
and followed by 500'and 550" values strikkingly
simllar, but of increased amount,

(p) From 650 - 950' alternate values markedly esimllar,
and at the upper end of this seale the incoming
of new and higher values aboubt 19,

(¢) Finally at 1,450 and 1,750 marked changes in
index values agaln occur,

Beiépt Index Helmht Index Heimut Index
4 # -

100 0.64 650 6.4 1 200 6,6
150 0.54 TO0 9,6 1 250 18
200 1.96 750 6, 8 1 300 9 7
250 1 Q3 800 i 8,7 1 350 12,6
300 ' 1,48 850 6.2 " H000 18
350 1.6 900  12.9 1 450 1042
430 1.2 959 6, 4 1 500 a¥
450 Q.9 1 0090 17 i 550 24
500 2,63 1 0850 ° 12 1 600 36
550 2,2 1100 10,2 1 650 56
600 9,3 1 150 16 1 700 53

1 750 109

4, Bheet 81, Relative r 1j f.

The pilot area was bounded by Thirlstane Hill
(Just west of Hownam) and Cairp Hill (Cheviot S, aide;
on the south with Hethpool and Coldsmouth Hill on the norta.
The eastern boundary was stralght (between Hethpool and Cairn
Hill) but the western ran from Coldsmouth to the source of
the Curr Burn then west to lorebattle Hill to tufn south
to Tairlstane. The assessment of relative rellef was
carried out on 1:25,000 shaeﬁ 41/64 5 B, using rectangles

with 1,000 yard sides, * Even an adjustment to rectangle
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‘sides of 2,000 yards still produced disappointing results.

650 550 600 300 500
{ ' 650 450 600 TO0 1200
! gso gso 550 800 900
- uo 9 Q Q0 00

300530 470 600 550 410 350 430 900 900 500 6-?-0 'F?{'gﬂ ;"00 %3@
250 410 450 900 750 270 450 700 800 950 1100 785 500 7TQO0 7FOQ
300 4950 530 720 750 590 550 600 640 620 900 900 900 1003 1078 |
250 550 350 450 400 400 530 650 500 410 650 637 1050 800 316
AT8 470 400 400 350 680 470 480 300 250 609 63t 830 682 306

S 3 5 . K

Ref, Sheet 41/6 45 B,

The assessment of slope values was based on tne technique
Ouclined by Weatworth, The conclusion reached from the
"pllot area" was that in the area of the Cheviot volcaniecs
it only afforded some index to relative rellef and state of
dlssection,

The extreme S5.E, corner of sheet 81 (1" 0,5,58,) was
gridded to produce rectangles with 1" sides. The results

are tabulated below but in addition the actual directloha of

slope are included. It 1s this last factor more than anyshing'
else which discouraged further work in tais area though |
the writer is prepared to admit that with relatlively simple
landforms largely wtouched by subaerial eroslon the technique
probably ﬁoea glve satlsfactory results e.g. scarp and : I

dip slopes on a cuesta.
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Overburdens: (Sources - Geol. Survey, N.Bngland
; _ Wining Bngineers.)

Barmoor Red Houge e

Belford Rwy. Stn. 453!

Hetton House 514’

Bradford Marm 85" y

Lowick (west of:) 5%

Cornhill Agric. Hostel 12!

Telkington Tarm 2!

Grindonriggz  48°

Gallowlawhill Wooler 351

Milfield Hill Birn 34!

Brackenside Farm. Ford 10!

Bowsden Moor ¥Farm ¥

Grinden Farm. Norham 6

Tithe Hill Farm. Cornhill I 5

Ford Moss 221

Branxton 1. 57' and hit boundary fatlt
2 1851

Vest Bowsden Faram 68 -

Alnwick Dispensary St. 51=61°7

Titlington Fall 134’

Brunton 144’

Boulmer 14°

Wandystead Farm. Tdlingham  138'

Stamford Yarm. Dunstanburgh 221

Gallowmoor Stamford Farm 8

Alnwick Clayport 27!

Netherton Pike (9% of Yetllnxtoﬂ) 6%

Powburn(lm. sowth) 10!

Acklington Town 44!

Allerdean lgtate Ancroft 140

‘Belford nr.'Sionside 19%'

Brownridge Lowick 12°'

Brownridge Yoor Ltal 1.-4. 5.1

Christon 3ank  53%' '

Elwick 3!

Eshott 44' (HBstate)

Felkington Colliery - 1'

Holy Island 13!

Longframlington (Adl. ¥itford's Royalty) 6

Newton on the Moor  36'

Twizell Egtate = 4

Scremerston Jack Tar Pit 4!

Engine Pit 19t -
'‘Shilbottle Tarm House Sh. Colliery 27:
' " Tile Sheds 1.~17. 16-28

Alnwick Moor 1. i 4o
24 41

Tnatitute

XH
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Overburdens (cont.)

Alnwick ‘foor 8!
Stable Yard 553
Howick St. Brewery 43!
Aneroft Moor 1. i

2 41
Bamburgh (coal pit) 10
Brunton 1. g! } uncertain of
2 2t b L location

Hghott 211

Felkington C14 Pit ¢!

Tord l.-4. 4'-12"

Gatherick 9!

Alnwick Greensfield 24

Greenlawwalls 7

Holburn s B

Longframlington - John Pit 127!
Fanny P4t 710
Howey Fit 84"

N. Sunderland nr. Snook Pt. 6'

nr. 014 Engine Pit &t
Rennington Hstate 1.-3. 5'-21"



