HE GEOLOGY OF MIDDLE-EARTH

BY PAT MC INTOSH

my e - :
fhne pgzology of iiddle--Barth, 11 ¢ cve yewing - ls  in t. . sucped
and hcunting world, is losmical, : -usistent, .na only partly described.

‘n thie »ather incomplete study L have mede two bicic ascumptions.
Cne ir that the topo.raphicol cdescroptions are sccurate indications
Qf the terrain; in fuct, thic nd the ure of words like “wold' and

“down' wre ¢ larse port of the evidence. The other is that rock
types and their properties cre tie same as those we know here, with
the orne exception of mithril-ore, This secns reasonable encugh,
since chinge in thiese Eropé}{ies would require change in the weather-
ing cycle to account for it, with consequences clear back to the
basic physical lews of the universe., As o~ coroll.ry to this, I have
assumed = neological history for iiddle-Earth. This ic open to
argunent on zeveral counts, brt is not strictly crucial to the study.

The descriptions given cover three wain regions. It is a little
like comstructing a l.adscape froi soneons else’s field nots,
except that most of tlhe noteg are concerncd with iore important
nitters. We besin with the Shire.

The Shire is & clay vale between challr downs, east and west. The
scenery, with its spall fields and settlenents, trees and coppices
and many small streams resembles thiat of the Weald or the Oxford
Cley dirtricts: there arve few lorge rivers but some moarshy nlaces
(such as the liarish istelf) and brick and woed are preferred for
building 'in most areas. The rock succession is probably one of
clays and soft sandistones, with occasienal bands of harder sancstone
and limestone forning ridges, To the west are the White Downs, to
the east, the Barrow Downs. The treeless hilltop in the 0ld Torest
(I,124) mey well be an outlier of the chalk-- that is, & relic of
the drys when the chalk extended over the Shire, Below the Barrow-
Downs there is a spring-line
(I,133) =and the outcrop of more
durable stone, perhips resenb-
ling the Greensand of the Yeald
of which Tou Bombadil's house
is built. The path lecding to
the house is chalky.

Beyond Bombadil's house the
downs fori & north-south ridge,
dinirishing northward ianto a
wide p-le land; eostw.rd they
rise ‘'ridge behind ridge into
the morning', trecless, without
gurf..ce drainage, covered in
short springy turf (I,146-7).
This is typical chalk down
gcenerey., The westward fzces of
the hills are steeper, which
suggests an eastward inclination
(dip) of the leyer of chalk;it
must therefore lie over the
clay-and-sandstone vale of the
Shire, If the VWhite and Far
Downs are ~lso chalk, (as seens
likely) they are probably the
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other end of an arch whose centre hds been eroded away to leave the

. volder rocks of the Shire exposed beneath,

The Rarrow-downs are opperently bounded 203t or northeast by a fault:
the land fulls awaey at the edge of the downs (I,157) and the landscape
of Bree suggest: it:. rocks are older, Building-stone i~ plentiful;

Dree hill itzelf is brown (I, 193) .ad is probonly & reddish or brown
rmandatone., Bastwards, the wor-hy crea of nidgew..ter could be &n
izneous intrucrion lilke the Cornish sranites (igneous rocks do not
wlways oo hillsg it depends on the relative hordne~s of the rurround-
inzy rocks) or perh.ps an area of very old cry-talline roclis, lile
those of the Northwest Hishl .nds. Whotever it is; it murt be impermeable
to witer. Bectwords again, Veatherton and the Yeawtherhills are of &
light-coloured stone (I,129) on which grows grass rather than heather
(1,212). This is gererally a sign of calciun in the -oil since heather
will not grow on limy soil; the Wecther hills are »robably an cutcrop
of randy sedimentery rocks with .. proportion of calciun carbon.tej
c..lcerous c:ondstones, which :s:re often light in colour.

East of the Weathertop range there .re few notes. The scenery

remoins much the same =5 fir ¢s the Hoarwell or Mitheithel; beyond
there we find darker rock, macsive enough for building (1,213,216),
with trees groving. Between liitheithel «nd Bruinen there is a region
of hills with woods und heather-covered slopes, bilbery, brush, and
hozel thickets (I,220-1),and the Road run= down to the Fords of Bruinen
in a cutting with steep moist wills of red stone (I,225). The rocks

are probably mixed candstones and other sedimentary types, perhaps

stecp-walled and stony (1,252,294) but the rock type is not described.
L tentative explanction of the rstructure of the region is ~hown in
Fig.1. Weathertop is cupped by a larder, more resistent rock that
protects it from weatbering, and the jildpewater marches are interpreted
8 on igneous intruzion, probably grenite. The section is probably
srossly over-si.nlified, but without extensive field work, the

siimlest explanation is the best.

The llizty Mounteins can prcbably be t.lken as' ~ unit, although the
noter we have are scittered and refer mainly to the pert south of the
lioria region. Hollin is & reginsn of grey stone (I,795), zome massive
enough for building. It nay be what is called greywacke, th.t is rock
conposed of relatively fine-grained unsorted cedinents, - typical
product of & rapid erosion cycle with dumping of the rediments in a
mea-trough neir to their origin; it can build up to creat thicknesses,
The walls of Moria are also grey but the Horia-gate region is 'a
barren country of red stones " (I,313) and the Sirannon runs through
boulders ~tained brown and red, This is a different part of the sequence
obviously with iron in the seiiments, Un the east side of the llountains
the Dimrill Stair, “an endless l.dder of short falle (I,347) suggests
cyclic mud-flow deposition, anothe:r product of o rapid erosion cycle.

Ceradhras (Redhorn) in red in colour and the hi hest peak of the
liisty lountains (I,295 et req.) According to Gimli lodes of mithril
run upwerd ond southward from Redhorn (1,331). kineral veins cuch as
this often «ccompany < large body (batholith) of granite: the Cornish
tin mines and Andean silver .nd pold nines are examples. Greanite is
frequently reddish or pink in colour. It does seen likely that
tarcdhros is such a batholith, cnd if so there are undoubtedly veins
of lers precious netals which Gimli did not nention.

The i.isty liounteins are the hishest, cnd therefore prob..bly the

youngest rountains of Hiddle-Darth. They apnpear to be composed, like
the Alps in thi~ Age, of great thickne:ses of redinentary rock, laid
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wards and. the \F there ever was any Chalk
OJk appeoss twice it was long since eroded aWQYy .
» Brownbands

down in an cncient se.. between Zriador and Rhovanion. These tuo
1andn..sses, moving together in the loug slow process of continental
drift, squeezed the younger sedimentary rocks between them.Great
complex fold structures developed, with sliding of whole sections
over each other; since there was nowhere else to go the rocks went
upwards. Under the pre:suves developed, by & corvlex melting
nrocess the rocks turned to granite ond forred at least one large
batholith, with lodes of precious ore running from it.

There is no surface roclk in lothlorien, there the only stones
neationed, in the road and at the hythe on the river, ..re white.
The next notes are for points further routh on.the Anduin; the Drown
Lands are ‘‘long formlecs slopes stretching up and avay towerd the sky”
and here the land west of finduin is green, flat and trecless, norshy
in ploces (I,396). The River here is plainly flowing clong tie line
of contact between two rock types; the contact could be a feaulted
one but. there is no indication of this. Dossibly the Brown Lands
are a region of scndetones and other sediventary rocks, of similar
age to the Bree hill-Ve.thertop sequence, dipping westward, with the
much younger =edinentcry roclks of the VYold of Rohan, including
clays where the marshy places occur, lying west of the river and
lapning like the sen uhich deposited thei: over the older sediments.
(See Tig.2.)

Turther south, north of Inyn iuil, the banks rise -nd grow stony,



the ground is hilly and rvocky with cruabling grey cliffs and rock-
chimneys of grey weuathered stone, <nd fir-crowned ridges beyond,
(I,4¢1).In the Emyn luil themselves there «re limestone boulders,
hidden holes .ad terrwces (I,407), a dark and rozky gorre, and steep
grey hills about Man Hithoel, West c¢f the river the Euyn luil consist
of two lonz north-south ridges, dipping cast; the scarp slopes face
west, the ecsternnost hisher, «nd the werstern edge is »nuartly scarp
Tioce and partly faulted. ‘lest of this is the wide expanse of the
plains of Rohan. These rocls are prob.hly a little younger than those
of the Brown Lands, ond overlie thenj the structure is perhaps like
that shown in fig.2.

The pl..ins of Rohin are wide, rolling grass-lands lying between the
ridge of the [Misty Mountains and the older :tructures just described,
They are not quite flat, but tilt gently eastward; away from the Enyn
Muil they rise to YA line of low huwp-~baclked downs' with hirder ground
and shorter grass (IT,29). This land between the Eryn Huil and the
downs is a region of clays and young sediments like those of East Anglia,
with little exposure; the downs themselves are undoubtedly chalk; and
beyond tieir feet, westucrd, the intwash vuns in thickets of reed and
rush. Northwerds the downs run into the Wold of Rohen (II,31) and west
of that the Entwash runs in deep=-cloven banks, the ground rising above
the w.ter-table. The whole course of the Entwash and probably west-
ward into the Gap of Rohan ir a region of clays and sondstones like
that of the Shire, its simpler structure and low angle of dip creating
larger areas of outcrop of each rock-type.

Further west, Helm's Deep mny be seen as the tunnel of an underground
river whose roof collapsed and was clecred by whoever built Helm's
Dyke (II,133,, certainly in the caves beyond the air is wholesome,
“hecause of the outlets through fissures in the rock far aboveil,
Gimli's lyrical description of the caves in Helm's Deep, Aglarond,
Gemspring, reminds one of the Cheddar Gorge caves (I1,152) except for
the presence of precious ores and crystels. These suggest the presence
of mineral veins 1lilke those below Caradhras. The veins themslves have
formed cryst.ls, and the ild degree of heut associated with their
arrival has encouraged crystals to grou in the country rocks, softened
therm, turned them into pieces of marble.

We h.ve no notes, or not encugh, for the ihite :ountains and the
land oi Gondor., The White Mountains may be & continuetion south and
east of the structure of the liisty liountains, so that the knot south
of Ddoras is a point of ~tructural we.lkness like the Anatolian Knotj
however, they could equally well be mauch older. The mounteins acund




tiordor were deliberately built as Jonce around the land of Sauron
so their geology, and that of Ithilien is probably rather confused.

There «re three main groups of roclis, Oldest :ire those of the
Brown lends~-Emyn luil and Bree Hill-l'eathertop groun; these had
probably been subjected to sone folding and weathering before the
rocks of the Histy iiountains began to forite The nountains which
were levelled to form them perhans had their roots where the Plains
of Rohan lie in this age. After lon; geological ages, the Histy
Mountains were built, and a sce lapped about their feet, eastwerd
and westward, in which the cholk of the ¥Wold 2nd the Downs forned.
Lfter the land rosc or the sea fell, rnore carth rovements occured
in which the fcult east of the Barrow-Downs and Possibly the Emyn
liuil fault, among others, became «s they vere when the hobbits
found them. CGrass grew, beasts rar, uen and hobhits came into the
world.

is I said at the beginning, the geology of Middle~Earth is not
quite complete. The main structures are herej there are other hints
and notes, othe:r descriptions. This study may give an idea of how
to put them together to pive a picture of the bones of the country
Frodo walked in.
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