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GEOLOGY OF EASTERN BERWICESHIRE.

{SmEET 34, SooTLAND,)

CHAPTER I

Prrucar Fearvres oF Az D1eTrIcr AKD GERERAL DMETRIBUTION OF
\ THE Rooks.

Tue present Map represents a trisngulsr portion of Berwickshire
occ:lguying sbout 120 aguare miles. This area extends along the margin
of the Germen Qcean from the village of Covkburnspath nearly to Ber-
witk-upon-Tweed, and advances inland along the southern base of the
trisngle to the outskirts of the town of Dunse. It thus includes the
eastern exiremity of the Lammermuir Hills, the undulating ground
between St Abb's Head and the mouth of the Tweed, and a small part
of the northern edge of the great valley or * merve " of Berwickshire.

This proximity of high uplends to & rieh agricaltural plain gives rise
o idersble diversity in the physieal features of the distriet. A line
drawn in a north-eaaterly direction frorn Dunse Law to the sea at St
Abb's Head divides the Mep into two nearly equel portions, That to
the north-west is the region of the Tammermuir Hills, which plnge into
the sea along the range of precipitous eliffs betwoeen the Siccar Point and

i . Hence it is only the north-enstern extremity of this range
of hills which comee within the limits of the present Map. The general
seenery of this portion however corresponds to that of the more westorly
parts of the chuin. ¥t consiste of l;;ghly inclimed Silurian grits and
shales, but nowhere rises to a height of more than between B0O and 900
feet above the sea.  Its outlines are rounded and undulating, save where
fissured hera and there gteep ravines. Wide heathy uplands stretch
asway inland, ginking gently dowmn fnto tortuous intervening valleys, but
with no detexminste system, so that the chain is thus composed of number-
less smooth-backed coaleseing ridges and hills. The surfhce of this hilly
ground is for the most part covered with heath and bent, and is uzed ss a
pasturage for sheep. nerrow sequestered valleys mre dotted with
golitary farmsteads where the adjacent slopes heve been laid under the

gh, and the fields are now creeping further up the hill sides’ every
ar ; but the whole distiiet still retains fta guiet pastoral character.

e portion of the Lemmermuir chain embraced in thiz sheet is traversed
by two main valleys ; that of the Whitendder Water, and that followed by
the line of the North British Ruilway. Of the vale of the Whiteadder in
its course acrose the hills only & | part is here represented, where the
stream, bending round and prercing the grenitic mass of Cockburn Law,
isguen from the high grounds st Preston, abont two miles to the north of
Dunse. The valley in which the reilway runs crosses the chain com-
pletely from gide to side. Iia pummit level, forming the watershed of
the hills, in place of being o ridge dividing the scurces of the streams, is a
flat peaty meadow from amu.r'ﬁ;n of which the ground rises rapidly on
both sides. From this polnt vallsy stretches to the south-esst for
about a mile, where, nt nearly right angles, it receives the Eyg Water,
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and then pursues its course until at the villsge of Ayton, this stream is
turned nhnle to the north-east, und eutting a deep rayine across some
hilly ground rezches the sea at Eyemouth. The north-western continu-
ation of this great irensverss valley is the deep glem occupied by the
Peape Burn. This stream for the gst half of ite conrse flowe in 8 south-

. eaaterly direction until it reachea the flal peaty meadow just referred to,
when, inatesd of continaing in the same direction and iuinlng the Eye
Water, it wheels round &t an acnte angle to the morth, and entars the
ravine which reaches the sen to the exst of Cockburnapath, This marked
defile ranges from 100 to 150 feet in depth, snd iz well known from
the arch which crosses ila seaward end, called the Pense Bridge, As
it lay acroas the ancient highway along the east const between England
and Seotland, it was always o pass of importance. Cromwell wrode
of it ms *F the etrait pass st Copperspeth,®* where ten men to hinder
% gre better than forty to make their way.” Paiten, a Londoner
who mmggﬂnisd the Duke of Somerset’s cxpedition into Scotland in
1548, describes it aa * a valley running straight eastward and towerd the
“ pos, & xX skore hroed from bank to bank shove, and & v skore in the
% bottom, wherein rome a little river ; 8o steep ba thoss banks on either
“ gide, and deep of the hottom, thet who goeth straight down shall be in
“ denger of tumbling ; sod the comer up so more of pufing and pain ; for
* remedy whereof the travellors that way have used to pass ﬁrnmt by
“ going directly, but by paths and footways leading slopewise, from the
 pumber of which paths, they call it (somewhat nicely indeed) the
* Peaths.”

Thie remarkable ravine, however, ia not the only one of the kind along
the flanks of the Lemmermuir Hills, Several of smaller dimensions
ocenr in the same neighbourhood, where srall rivulets have worked their
way through the red ssndstones end conglomerntes that flank the
Silorien rocks of the chain. Some deep renta are also fo be seen slong
the const, ss at Dulaw, where the streamlet haa formed a ravine fully 100
feet in dopth. On the south-eastern edge of the chain the water-courses
art less precipitous ; instend of jagpged defiles, they vsually occupy the
bottom of velleys that are boumded on either side hy eloping Ei]]‘s +

Of the ground to the north-west of the Lammermuir chain it {e un-
necessary o speal here, ag only a comer enters the ares embraced in the

resent sheet.  Ieis there, however, that the ravines of the Cockburnspath

istrict ogeur. ‘The south-weatern edge of the chain correspondes with
the line elready indicated, which extcoding from Dunee to the sea at
Coldingham, forms a well defined . From the Whiteadder at
Prestonhangh to the valley of the Tye at Reaton, the hilla rise rapidly
from the plain to & height of between 800 snd 900 feet, forming s Jong
smooth-backed ridge, known a8 Bunkle Edge, Befween the Eye Valley,
again, and the Coldingham Shore the distinetion between hill and plain
becomea in a manner lost, and the purfhce is broken up into an endless
serfes of ridges and of interlacing depressions that rarely deserve the name
of valleys.

The district which lica to the sowth-east of the Lemmermuir Hills, and
oeeupies the other half of the present Map, may be regarded aa o part of
the great merse or plain of the Tweed Valley, bounded, however, on
the north-east by a band of hilly d—=a sort of spur from the Lam-
mermuire—which extends along the coset from Coldingham by Lamberton

* A corruption still used for Cockburnspath.
}Bm.MﬂupHmhuﬂwmbﬂdmohhmnrhnlnhhppﬂonﬁQ[hﬂuﬂ
of Berwickshire, Trans. Highland Soe. xi. 180,
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to within a mila of Berwisk, when it sinks down into the plaln, This
part of the county is in truth a bay from the lovel plain of the merss,
sweeping northward paet Dunsa till it reaches the foot of the hills of
Bunkle Edge, whence it deflects towards the east, and, skirting the high
d of Lamberton Moor, joine the main wvalley sgain st Berwick.
4 is traversed by several streams descending ehiefly from the hills that
lie townrds the north-west. Of thess the most im nt fa tha Whit-
adder, which, s just mentioned, immer from the wir chain at
h, snd thence runs in an emsterly directior until it falls into
the Tweed, nearly two miles sbove Barwick., Its banks exhibit in many
places precipitous sections of the strata whish cesupy the greater part of
the Berwickshire piain, snd which are also lafd open in & series of deep
mrrli?l;:i;éming npan the Whiteadder in the nelghboorhood of the village
o ’

The conat-line along nearly the whole of the distriet pmuhngnd on.the
present Map is rocky and proeipibons, Here and there, as at Cookburns-
path, Coldinghem, and Eyemouth, thers ere sendy bays bounded by gently
sloping ehores or by bluifa of lesser elevation. But hy mmoh the larger
portion of the sea-margin a & precipitous oliftline, hardly nccessible save
by boat. At Tun Law, to the west of St. Ahb's Head, it rises to & nearl
vertieal height of 500 feet, and forms thus the highest range ol’hend.lnmf:
on the east side of Sootland. This wild eonst ia worn by the incessant
sarge into caves end arches and solitary stacke ; the haunt of multitades of
sca-fowl, The tides run swiftly round the headlands ; henee, even on the
calmest summer day, when the surfice of the water is scarce roughened
by & ripple, the white form may yot be ssen breaking over many & half-
sunk skerry, and mantling along the base of the clifs, The forms of
these precipices vary with the changes of peologiesl atructure, the most
lofty and rugped beitg these of the eonvolutad Silurian strata, with their
sssocisted messes of igneons rock, while the most fantastic in ontline snd
the richest in colouring ure these of the red and mottled carboniferous

s,

The oldest formsetion shown on thls Map iz the Lower Bilurian. Iis
aren ooincides with that of the Lemmermuir chain, and with that of the
high ground which formes Lamberton Moor extending from nesr Berwick
to Eyemouth. A third, and considerably smaller portion s eeen om the
ghore for about a mile and a half between Cﬂlc::}]gham and Eyemonth,
whence it extends for rather more than two miles inland In & pouth-
weaterly direction. Next in order of age comes & remsrksble series of
voleanic eonglomerates, ashes, red felspathic sandsiones and marls, which
from the scanty fossils detected in them ure assigned, though with some
hesitation, to the horizon of tho Lower Old Bed Ssndstone. They rest
uneonformably on the Lower Silarian strats, and are seen at two localitien
on the coast, at Evemonth and st Coldingham, in both of which they
separate the smallest Silmrian patch from the two larger ones, They
then unite towards the south-west In o broad belt, which, extending across
from Bunkle Edge to the foot of the Lamberton Hills, proceeds in a
south-westerly direction until it i abrupily and nnconformably overlsid
by un irregular band of red sandstones and marle belonging to the Upper
division of the Old Bed Sandstone. At Prestonhaugh on the Whitadder
this lattar band Tests directly on the Silurian grits and shales, whence as
it wheels round by Duanee Law, it cxpands into the great range of ocon-
glomerate hills of Herden, and then into the basin of red sandetonca that
flank the Lammermuir chain throughouot the reet of this county. To the
-east of Dunse this strip of Upper Old Bed Sandstons wfier widening out
between Bunkle Edge and Lamberton Moor to  breadth of two miles,
tapidly dics awny, and is snecceded by the Lower Chrbomf'em:a series,

4
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By reforring 1o the Map it will be seen. that the boundary line between
the upper members of the Old Red Sendstone and the base of the Car-
boniferous group runs from Prestenbaugh oo the Whiteadder in an E.S.E.
direction, keeping parallel t¢ the course of that stream until near Mor-
dington the Old Red Sandstone disappears, being overlapped by the
Carboniferous strata which reat directly on the Silurian. The strike of
the Carboniferons beds, however, continues the same until shout & mile
from Berwick, when it takes an sbrupt turn to NNN.W., owing to the
ocourrence hers of s large fault. The effect of this disloration is to
throw down the Cerbonifercus beds ngainst the older formations, and to
extend them 8s & narrow belt between the high groonds at Lamberton
end the shore until at Burnmouth the fault reaches the cosst-line and the
Carboniferous etrata, tited up on end, then mm out to sea. On the
north-west side of the Lammermuir Hills, another portion of the Oid
Red Sandetone is seen resting on the edges of the Silurian gtits and
elates, and gradusting upwerd, a8 on the south-east gide, into white
sandetones of Dunglass, which there appear to form the base of the Car-
boniferons series, Severasl minor patches of Old Red Conglomerste
oecur as outliers in various parts of the district. Ome of these forma the
rounded eminence called the Bell Hill immediately to the sonth of 8t
Abb’s Head, another oceupies the erest of the headland at Eyemouth,
known as Cromwell's Fort; a third hangs &8 & prominent on the
seaward faco of the Chesters Hill st Burnmouth, a fourth ufe?lsy a fow
yards in cireumference lies near the hottom of the Burnmouth ravine, &
fifth is cut open by the railway at Lamberton Shields, and the sixth, and
largest of all, oceurs an the weet side of the grest fault between Marshall
Mendows and the Bteps of Grace. The relstive proportions of these
outliers are best shown on the Map, No soch detached peris of Car-
bonifereus rocks oceur in the distriet.

The igneous rocks shawn on this Map are for the most part associated
with the Silurian strata, and with the ashes and ssndstones of Lower
01d Red Sandstone age. COme large mass of greenstons, however, occurs
in the TJ 0Old Red Sandstone, snd forms a considersble hill to the
west of ga, 8 capping of basalt crowns Dunse Law, while several
dykes oteur in the same neighbourhood, Five dykes of tone were
ugem'vetlun the coast ing out to sea in an E.N.E, direction and
cutting 1‘,hr1:|.lghlﬂ:m2 both Carbonifercus and Silorian beds. One of them
VD Crosets large fenlt, se may be seen the face of the pre-
gﬁm eliff ss well a2 in the railway cutting to the north of Lamberton

CHAPTER 1.

Lower Biiurian Formartion,

Tae district embraced in the present Map hae a pecoliar interest in rela-
tion to the history of geological seience. Tt was here, smong the contorted
Silurian strata which form the wild headlands to the cast of Cockburns-
ﬂﬂ. th;.;.r Huttngy dﬂmuﬂamtﬁlnt the revolutions which the earth's crust

| undergane showing grits and ghales, originally deposited
horizentally on the sen bottom, had come to be convoluted and piled up
on end, and that their exposed had been thereafter exposed anew to
the action of the waves which had heaped upon them a set of gently in-
clined conglomerates and sandstones, Here too, amid the same contorted
Silurien strata, Sir Junee Hall inade bis well-known observations on the
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effects of infernl pressure in convoluting large masses of stratified rock®
Nor could the early observers have lighted on o district that more
clearly illuatrutes some of the fundamendal principlea of geology. The
rocks are laid bare in long lines of natural eection, both upon the

ymli.ne af: i ﬁt;enmwtﬁngs pritogtodog Rerviie- Rl
later ve ol ritis way
seross the Lemmermuir ehair,

The Silurizn strata of this region, se pointed out so tﬁﬂ by
Hutton and his followers, are in the highest degree convoluted and
broken. Yet this disiurbance kas not in any way desiroyed the etratified
8 of the rocks, although it hae rendered the task of elucidating

ir order of succeasion & diffieult and perhaps even an Impossible one.
The etrata are thrown into rapid flexores, the axes of which ron in
parallel lines from N.E. to 8.W., or N.N.E. 0 8.5.W. This feature is
characteristic not of this distriet only, but of the whole Silurian tract of
the South of Scotland, So perslstemt s thiz line of sizike of these
vertical and highly inclined beds, that the cbserver may steer his way
over the moors and moeuntaing in & straight north-easterly direction by
merely keeping his eye on the exposed g of the rocks aa they crop
out in the water-courses and elong the hill-gides, If, however, ho crosses
the strike at right sngil;s, he is porplexed with the rapid and apparently
inexplicable the dip of the strate. For some wuy, perhaps,
he has traced a set of grits dipping,itm;¥be,ntan of 70° or 8O
to N.W,, and he belipvea that the clue of the order of sequence has at
length been obtained. Before long, however, he finds the beds become
vertical, and suddenty take a contrary dip towards the south-esst, and
while he casts about for some charaeter, Lithological or otherwise,
whereby the stratigraphical suceession may be followed out, he is met by
an sbrupt return of the dip te ite former north-weeterly direction.
Hoping now to reguin the lost thread, he follows on, trying at every step
to identify banda of grit or shale with those that had previously pre-
sented themaelves, ngau again spother contortion tekes place, the in-
clination changes cnce more, and perchance he abandons in cla.:ﬁm'r any
attempt to follow out the succession of the Silurian rocks of the Lam-
mermuirs.

Bome of these perplexing and sesmingly anomalous festures receive
their explanation in the range of sea-chiff towerds the enst. In the
interior we walk slopg the denuded of the strata ; and meny inter-
vening parts are there obscnred by the drift of the valleys, or by the
thick moory vegetation of the hills. But along the coast line, where the
waves heve cut & verticul section some two or three hundred feet high,
and several miles long, the nrig:in of the difficulties that so beset us among
the uplands is &t ooce explained. We there see that in sscending the
ﬂrer-co*i:drﬂm we hxw:}i been in rﬂsdh cr:fsi.ngrn. nui:iu aof rocks thrown
into rapid arches and troughs, and that the abrupt aod pozeling changes
of dip really repreacnted g:: aliernating sides of these gf’{'ﬂgfcld! and
curvings of the strete. Ag the gemeral trend of the cosast line is from
N.W. to S.E. it crosses the strike of the bada, and hence the section thus
lnid bare represents pr nearly the true relative proportions of the
curves, not much distorted, a2 they would be by any marked deflection
from & line transverse at & right sogle to the axis of plieation. With a
sinuous ontline, there are of course numeroas parts of the const where the

* Bee Hutton's * Theory of the Eurth,” vel. 1. p. 454 ef req, | Playfuir's * Ilostra-

tions of the Huttonian Theory," p. 218 ; “Lifa nfpﬂm."ni’hfﬁir’l works, vol, lv.
781 Sir James Hall, “ On Vertisal and Convoloted Soats” Trans. Roy. Soe
inb, vil. 793 ¥ Ou the Revelotiona of the Earik's Surface,” Ih, p. 164.
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cliff exhibits & more or less obligue section, but the same indented
charaoter cnables us to correct such distertion, by comstantly presenting
toves snd creaks whero the troe divection of the beda tn shown.

Yet plthough the coast rocks explain the canses of those rapid changes
of inclinstion which are often e difficalt to follow in the inlnd of
the country, they present new obetacles to the determination of the order
of succesgion aman%fhe Silurian strats of this pert of Seotland. The
curvings are not ali mere simple folde, but are scmetimes so redoplicated
upon each other that it becomes next to impossible to decide whether,

such a disturbed helt, we ara upon higher or lower

And as if to erown the difficultics, the eurves wee not frently

broken through by feulta These cut off ebruptly the thresd whereby

the ohserver may hevo been attempting to fillow out the order of super-
position, and they leave the task well nigh as s mE @ver.

The great Silucian’ tract of the Bouth of d appears to be
traversed along its centre by en anticline? axis which, passing sonth of the
town of Moffat, siroiches awey towards the German Ocean on the one
gide of the island and to the Irish Sea on the other.® On the north-west
gide of this line the atretn, notwithetanding thelr endless erumplings and
plicmoua, dlp on the whole sway towards the north-weat, so that In
pmmg over the hills on that direction, we pradnally ascend from a low
part of the Lower Silurian serion to the upper parta of that gronp (as
developed, for instance, in the velley of the CHrvan, in Ayr!h:.;? until
wa reach aven the trua Ludlow rocka of the T Silorian g8, Ba
shown among the hills of Leamahagow and in the Pentlands. Again, in
travereing the chain towards the opposite quarter we meet with the
same evidence of a gradual umﬂiuﬁ aerign from the dark slates at the
bottom of the ayatem np into the Upper Bilurian strata of the south of
Kirkoudbright end the hilla of Cumberland.} This strocture is rendered
vigibla by & pradunal uhanﬁlaein the Niheologieal character, and still more
in the fossil contents of sirata, rather than by mny clearly tracesble
dfﬂrd succesaion of bed upen bed.  We see that, viewed as & whale,

outer edges of thia long Silurian zone are formed of strata higher in
geological position than thoee of ita eentre, But it ie very difficult to
decide in any partienlar distriet whether one set of bede is actually
higher or lower than snother. At the best the dedision in most cases
rests only npon & combination of probebilities.

The anticlinal axis observable in the central and sotuth-weatern por-
tiona of the Silurian belt is in e} likelihood prolonged to the north-enst ;
but I have not yet hean abla to recognize it with certainty in the Lam-
mermuir distriet. From Dirrington Law aoross the Lemmermuir chain
to Gifford the preveiling inelination of the Silurien strata (ss shown on
Bheet 83 of the Greclogical Survey) in towards the north-west. These
hills therefore probably lin on the north-western side of the axial line,
Ef we draw & line from Dirrington Law in o N.N.E. direetion to the ren,
at o point between Fagt Castle and Pulaw Dean, and then examine the
Silurisn strete to the south-esst, we shell find their dip to be
south-easterly as far as the great trough of Lower Old Red sandstones
and ashes to be afterwards described.  We might therefore infer that the
anticlinal axis rune out to sen semewhere to the east of Fuet Castle. But
when we pasa to the castward of the bolt of Lower Old Red Sandstone,
and examine the coast seetion from Iiyemouth to Burnmouth, we find the

* Bee Sedgwick, Kdinb, New F'hil. fourn., xlix. 585, K. 250 ; Nicol. Q-nan Journ.
Geol, Soe, vi 63 ; Harkness, op. cif., vii. 46, xif, Slaa Mu;chm Ib, vii. 169 ;
Siloria, 3d Edit., lﬁ'ﬂ'

1 Bee dgmok, doc, nit, ; Murehison, Omart. Journ, Geol. SBoe,, vii. 139,



