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t'.It is not reaily possib-le, so far as Dartmoor is concerned, to suggest any
condition -or grarlation of felsitic material, in composition, strtrilule, o-r
mctamorphism, that is n9_! represented, or that is not iinked by intermediate
phases to all.the test.. What we attempt to distinguish as seliarate rocks in
this conuection are,- in fact, nothing irore than stages, the^diifelentiation
between them pathological and not g6neric. Their coridiiion and appearance
vary with their histoly, but at bottom they ale esset)tiallv one'Lnd the
same, and nolhere in the ser.ies ean any haid and last linti be drawn,,,_
R, N. l4rortlt,1895,

IN scope and in iltent the present paper is a partial effort
to carry forward my_ father's work on the geology of
Dartmoor. Granted the two essentials, tirne a=nd ffpor-tunity, that work admits extension in certain defiirite
directions. New varieties of rock may be found I known
varieties may be obtained from new localities; rocks,
previously only known as constituents of detrital deposits,
may be found zz si,tu ; and rocks forrnerly describecl with
reference to their macroscopic characterisiics may be sub-
jected to microscopic examination.

In no one of these directions can any striking novelty,
leading to a broad variation of general principles, be
anbicipated. Some modification of detail there must be,
and some addition to the general outline.
._The-subject-is so wide that exhaustive research is impos-

sible, but at least with adequate care the ground can- be
secured 

- 
as we go. To this end one simple precaution

should larg-e1y contribute: the locality of each-specimen,
whether taken ,in s,itu or not, has been marked with a
distinctive number on the six-inch Ordnance map; the
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specimen itself has been labeiled with this distinctive
n-umber, following the reference of the six-inch -quarter-
sheet, and with Ihe htitude and longitude of the point
from which it was taken. Each specimen label thus gives

a locality with close approximation, and in practice this
svstem i"s not more trdublesome than bhe result attained
#arrants. The following is a facsimile of a complete
label:-

DARTMOOR

CVl. S.E. Ia

Lon, 4" 1' 5'',
29'Lat. 50' 32',

Swell Tor Quarry
In, s'ittt

In this instance "CVI. S.E." indicates the six-inch quarter-
sheet of the Ordnance Survey covering the area in which
the specimen was found, " 1'" is tle distinct'ive number
of th-at specimen as marked on the quarter - sheet, -the

latitude aicl longitucle enable the sarne point to be marked
on any map or"plan, and for additional information the
ourr" "of the locality is added as weII as t'he remark "'&a
.:ittc."

It may be noted. that every six-inch quarter-sheet of the
Ordnance Survey bears the d6grees of latitude and longitude
on it's border.

)ficroscopic sections have full facsimiles of the labels of
:he specimdns from which -they 

have.been cut'
Oni other matter maY be iefelred to in this connection'

Speciurens actually taken from the " Iiving rock " 
^ 

are

re'ierred. to as " iit si,tu " ; others may be spoken of as

,',rtcti,call'y 'in s'itu," when the conditions under which they
;ie found."IeaYe no doubt that they are not far travelled
l:,-,ur their centre of origin. Such conditions exist when
r, lefined area of soil at any point is thickly strewn with
-afmenbs of a definite rock, which fragments do not occur

.: ihe sarne profusion elsewhere, and especially are not to
--e iound. on ih" hillside uboae b]ne area. AiI other speci-
- 

=es are marked " not 'in s'itu."
I: is intended that individual descriptions shail precede
-.- _:. \xxIY. 2r
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any general observations, with the exception of the irl'_r_
ing remarks on nomenclature and classification:-

. NOMENCLATURE AND CLASSIFICATION.

The felsites and granites of Dartmoor range from c.,_,- -
pact subvitreous rocks with conchoidal fractuie to coar-l;
crystalline giant granite; from a matrix in whicli a ierr
specks.of qraytz, par-ely visible to the unaided eye, relrrr-
sent the whole of the porphyritic constituents,"to h^ol,'-
crystalline rocks with felspar crystals of several inches in
principal_dimension, and the other minerals proportionatelr
developed.

Between these extremes lies the unnumbered host ,-,i
varieties. The felsites grade through micro-porphyrit:,:
rocks, in which by the development of crystallin-e st'ru"ctrrr.
the whole felsitic matrix may ultirnatelf be lost, and pas:
into fine-grgined granites; from rvhich minutely crystailine
but fully differentiated rocks to the coarsest 

-texfures 
all

interrnediate forms occur.

, Or. the most cornpact felsite without other visible por._
plpitic corstituents may develop sporaclie crystals' oi
felspar to be measured by inches] ant grains of quartz
from_ half _to three-quarteis of an inch ii diameter,-*hil"
on the other hand an -apparently holocrystalline granite
may prove to have a felsitic matiix.

The same transitional gradations apply to the mineral,
although probably not to the ultimate ch^emical, coniposition
of these rocks.

At times-.these gradations can be followed through
successiv€ adjacent portions of the same rock -uss; ,oo"."
frequpltJf spe-cim^e15 from different Iocalities are necessary
to exhibit to the full the intermediate forms.

_ 
Confronted by the necessity for adopting sorne nomen-

clature applicable to the whole of -these varieties, it
becomes evident that a ferv simple types, around which
the other forms can be grouped, p.esent the only logical
system.

The following terminology has accordingly been adoptecl:
-Fsr,sruz.
(The.Compact Feltpar.of early writers corresponding in

part with Elvan, Elvanite, Eurite, tr'elstone, ilalleflirt",
Hornstone, Petrosilex, and Porphyry, in part also with
Grano_phyre, Felsophyre, and Mi6ro-granite and Micro-
granulite.)
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It is comparatively useless to enter upon an historisal
discussion of the varied application of the above list of
names, each of which has been used in its time as in part
synonymous with felsite, and most of rvhich have, on the
other hand, been applied by some one authoritv or more to
other rocks than typical felsites. It is il fact necessary in
using any one of the names given to state clearly rvhat
author is followed.

The attitude of a few recent writers toward this item of
nomenclature may be stated as under:-

The term as the name of a roek species is rejected by
Cole,L on the ground that it is so clifferently used by
difl'erent writers that its reputation is lost. He proposes
in its place the " Eurite " of d'Aubisson, " since that seems

to cover admirably the fine-grained and compact forms of
granite, known commonly in England as 'Quartz-Felsite,'
and on the Continent as 'Micro-Granulite,' 'Quartz-Por-
phyry,'etc."- 

Tiu.tlz treats Felsite, Eurite, and Petrosilex as praotically
synonymous, and he recognises Quartz-I'elsite, etc., as

specres.
RutleyB inclines to maintain a clistinction between Felstone

and Eurite, regarding the true Eurite as a more readily
fusible rock than the true Felstone: he also recognises

Quartz-Porphyry and Felspar-Porphyry as at least sub-
species difi'ering from typical Felsbone.

Saelcya treats Felstone or Felsite-rock, Petrosilcx or
Eurite, as synonymous, and applies these names to rocks
having a compact felsitic matrix, sometimes with crystals of
quartz and felspar.

Bonneys proposes to use the term tr'elsite for certain
hemicrystalline rocks and abandon the name Porphyry.

Mert"'ill6 writes of Porphyritic Felsites when describing
rocks having a felsitic matrix and porphyritic constituents;
and finally, W'illi,umsT gives the synonyms Felsite, Felstone,
Eurite, Petrosilex, using these for a rock without porphr-ritic
constituents and designating all porphyritic rocks with a
quartz-felsitic rnatrix as Porphyries.

At some time or other most petrographers are driven to
I Aid,s i,n Practiatl Geelogy, 1893, p. 201.
2 Bri,tdsh Petrograythy,1888, p. 291.
3 ?he Study of Rocks,1884, p. 209 et seq.
4 Puttt rPS, Manual of Geology,1885, p. 37.
5 Q.J.G.S., vo1. xli. part ii., 1885, p 71.
6 B,eport of Sntith,sonian Insl., 1885-6, part ii. p. {27.
? A Manttal ol Ldtholog!,rN,ew York, 1836, p. 53 et xq.
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use the term " felsitic mattix," and this with an approir' -

ately constant value. Cola a,voids this difficulty by niakir:
the ground mass of his " Eurite " " micro-granitic and oiten
micri-pegmatitic " ; this at once places the namg beyond tlie.

,arrge 6f possibility as a substitute for Felsite, since man; cri

our-typical felsites have no micro-granitic or micro-pegnY-
titic stiucture, although others may and do pass into rocks
of that type.

R. N.'Wortlt8 adopts Felsite for aII rocks with a felsitic
matrix, genericallye and with the constant use of qualifying
expressi6ns for the various speciese and sub-slecies. Thus
utilising the name as identical with both the Felstones ancl

Porphviies of rnany writers. This accords with -Bonna11's

desiie "to aband.on tle term Porpliyry, and in adopting this
method of nonienclature two adiantages are obtained. One

broad bond of union between a series of rocks is kept in
constant view, and a useful field name is retained which can

follow the specimen through all stages of its examination
under bhe iricroscope or in the laboratory. Sufficiently
inclusive for the hammer, it admits ready modification for
the study.

There- appears to be a general agreement as to the true
meaning of the words " felsitic matrix " or " felsitic matter,"
and the"following definition has been drafted to accord with
mosb, if nol, all, of the authorities.

lelsi,ti,c tncttter consists of an intimate rnicro-crystalline,
crystalline-granular, crypto-crystalline, _or indiscriminate
admixture 6f felspar and quartz, the felspar being chiefly
or. nossiblv. entirelv orthoclase. The constituent minerals
are'indistinguishabl"e ancl irresolvable with the aid of an

ordinary lens. Macroscopically it is essentially compact
ancl stony, sometimes flint-like, in which latter case it is

translucent at the edges of flakes, and exhibits a more or
less conchoidal fracture. Except in a very few extreme
instances, bright spots o{ reflected light, due to- the prese-nce

of minute blebs of cluartz, can be detected on broken
surfaces.

The microscope reveals a considerable range of structure'
In the thinnesd sections and under the highest applicable
powers no detail may be discernible, and the rock mal'
ihow only a species of aggregate reaction and dappletl

8 " 1\latedals for a Census of Devonial Granites and Felsites," ?rats.
Deaon. Assoc., 1892.

s The terms " genelic " antl " specific " are not used in the same strict
sense as in Biology.
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appearance with polarised light; it is, however, clearly
distinguishable from a glass. The trace of structure
apparent in this type may perhaps be described as " in-
discrimiuate." The confused appearance is largely due to
the irnpossibility of cutting a section which shall be less
in thickness or no thicker than the average dimension of
the constituent crystalline particles. The thinnest possible
section affords room for two or even three such particles
within its depth, and since tlie crystal axes lie in ail
possible directions, each of tliese particles is liable to
ieverse or modify its neighbour's action upon polarised
Iight, only the resultant eft'ect reaching the eye.-1. Thid hrclisct'i,mlinale structure is an extreme modifica-
tion of the crystalline-granular, into which it passes when
the particles of the constituent minerals become sufficiently
large to be distinguished under the microscope, the dis-
crimination being aided by the fact that urany of the
granules then occupy the whole thickness of a section
frorn side to side.

As the particles become larger, while stiil remaining
microscopic, definite varieties of composition and structural
arrangement are recognisable.

2. M'icrr,,-qro;m,lat".-The ground mass is granular, and
consists lvholly or almost wholly of quartz and felspar.

3. lf'icro-pagmati,ttc.-T1ie tpartz and felspar form inter-
growths asln graphic granite (the term "pegmatit_e" being
used in the strictly limited sense adopted by Hiiuy, its
originator).

4. lli,:t;o-grutruiti,c.-Qrarbz, felspar, and mica (or amphi-
bole or pyroxene) are present, and the sLructure is granitic.

In a ground mass of either of these types dominant
mineral constituents may appear, either granular or possess-
ing rnore or less definite crystal outline. If these con-
stiluents are visible to the unaided eye, the rocl< is
Porph4ri,ti,c, and. lfiuo-porpltyritil if only to be detected
bv the aid of the uiicroscope. These together form the
Porphyries of many writers.

If, however, we adhere to the nanle " Felsite," a con-
venient r'vay of indicating that the rock qontains porphyritic
constituents, and at the same time stating the minerals
which occur porphyritically, is by prefixing the name of
snch rnineral or minerals. In this rnanner tlie term QtLcu'tz-
.F,:lsitc, came into existence, but since felsites containing
yrorplryritic quarLzvery frequently contain orthoclase crystals
il:o-, bhe use of this term has been extended to cover rocks
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containing both porphyritic quartz and felspar in a iel::::..matrtx. More exactly these should be desciibeil as quar:z-
orthoclase-felsites. ri is now hoperess to attempt to'reterito this rnore exact nomenclature, and it ,"rrruir^ to stare
gr,lytelf if and when the terrn is used *hethe, the'.r.;;;;:
relsrte does or does not contain porphyritic felspar c{rstal:-
., Turning to the more coarsetf crlstatlin" ,o"i., in wtrlc.nthe structure ancl nrineral conititue,ts are visible, eitheito the unaidcd cye or.at tlre nrosl by the aitl of 'a 

hau,l
lens, thel.e ts tirore gener.al agr.eenrenL in clefinition.

G RA Nr r E. - Mu s c o rrrc s _ G RA N r r E and _B rc r t r z - G RA N I T E
are used in their ordinary acceptations.

Tounl[ALtArs-eRANITE mafi.s the presence of tounna_litg ?..an accessoll ul+ probably seco'ndary mineral, mica
srur berng prese,t r, l'arr quantity a,d the rourmaline less
prominenI than in :-

Iuxul,yelrzzr, which term is used for felspar-quartz_
tourmaline rocks in which the mica has pruiti"rity utt
disappeared, and the quartz and tourmaline iogether'tori,
a ground for the cr.ystals of orthoclase.

Apttro is applied to rocks composed ahnost entirelv of
quartz andfelspar. Thesc were aillncluded u,,,fug-ui'it";lry-{.-lt. WonlH, in his papcr on ,,Devonian ?iranites
and tr'elsites," but it should noiu te noted that ,;p*g*uii#;
i. fjl pIg!.""t purposes restricted to graphii granitel

GRApura Ga,qArtrz (o.r pegmatitjof'Hefi_), an aplite iu
which the q-qar-tz. and felspar"form intergro#ii*, [fr"'q"r"-t,
being im-bedded in and subdividing felslar areas,r edch ofwhich shows simultaneous extin"ctior,.' but*.u. crossecl
nicols.

GnzlszN, cluartz-mica rocks.
Sc go nt Ro c r.-Quartz-tourmaline.

}.ELSITNS.

On and around Dartmoor felsites
.(g) .A. dykes and bosses, having no visible connection

with the granite mass of Dartmoor."
(D) As dykes and veins springing from the main mass ofgranite and penetrating the 

-sur6"iai"g 
rr"U- 1zfieiryii\.-(c) As veins in the granite.

(d) As masses of iriegular shape and widely varying size

- ,1 Describing the. appearance of section only, it mlrst be remarked thatfelspar in the rock hai three dimensions.



PLATE I.

Yiew of Dyke, C,INN Qu,r.rrav.

RHh/r902

Fre. 2. Hand specimen, from OINN Qrrannr, .rvith Greeu yein in Buff
Felsite. Natural size.

PETRocRApEy oF DARrrooR. p^Ra I._To ftrce f). b02.

t;
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,#ir;rf;, in the granite and sometimes impercepribly grading

(,.1 +. sheets applied ro the outer surface of tLe Eraniteano .ryrng.between it and tlre surroundinq rocks.
. (fl tt has not infrequently Ueen staBea that veins anddyl<es of fclsitc 1or elva't) oc6,,r, *l,ich penetrate botlr t,hegrantte arrd Uhe surrounding rocks, continuing as dykes onboth sides of,rne juncrion." Ir" d i;;["li,r.rri."*r;;; ;;uornwall and l)evon_, gives a Cornish instance, ul CuroSiiver, near Rosemodrii, on f:fre a"tt ority "f lhr. 

- 
Crr""(1sra;.2

It is obvious that felsites.occurring as independent dykes
::,1 *::::lr::.ll no possibre evj.relce as rigaraing iheiroale relaf,tve to ilre granite, except 

-such as miy be terivedf.."+ "tig age of tEe ,oci. wf,i.h-iii* p",,"rrare, anddoubtfully from. their litho)ogicai cnaiacte, aud theirrllneral composttron.

-. {:r::$ :!.i."SjiS as dykgs and veins from the granite arearonce recognrsab.le as of the same period as the iatter.
. verns rn [he granite itself have been constantlv recoo_

nrsect as of later date than the rock in which tf.,ey oclu?.ft.remains to be seen, however, th*;.;r;; at least of suchveins may be cotemporaneous with bhe sranile.
Sheets of felsiie applied to the ,_,iLer surlace of bheg:l*::lt lying betwetn it and the surroonai"g ,o"ku ;r"

Ynooyptpoly of uhe same age as rhe granile in f,hose casesrn whrch Lhe two rocks grade regular.ly bhe one into theother. IMhere there is an a,ppar6nt a"brupt j"""ti;; ;ir;cas; 
is.yaJogous with that of 

-v-eirs 
in the gianite. -- -

- .E'elsite dykes pen-etrating both granite uid th" surrouud_rng roc.K, rt and where such occur, must probably be oflater date than both.

CAI{N QUARR,Y.

_ An elvan course extends from Boringdon Woods i,hrouEh
Cann ,Quarry, across the plym, fy Cof#"fllrd i;..1.; r";ward Knackersknowle, a total dislance of about two miles.
..^*l 9311 lu1yf"the d^yke is rror continuous I rwo paraliet
\-erns show on the face of the quarry : one dies out w6stward
]1"1"* reaching the river, o,ne*persists across the 

"ir:"., frotrn turn dies oub at a short distince from the fr. ilrrk; ;h;dr-ke the, recommences in line with ihe termination "i ;h;southern vein first mentioned and runs pu*i Col*iU Fur_.
2 Trans. Geol. Soc. of Cornwall, vol ii. p. 67 (1822).



504 pETRoGRApHy oF DARTlrooR AND rrs BoRDERS.

On both sides of the river the stone has of lare.vea:s
been worked for road met-al, the quarries having nr.t .or,-"
into existence as roofing slate quairies.

At the present time the noithern vein in Canu Ouarrr-
on the eastern side of the river, has been worked l,ack i"
zuch manner as to present an excerlent section of a felsitic
$Xke. intrusive in Devonshire slate. The illustration (plaieI. ,Fig. 1) is. partly sketch and partly photograph.' iiie
extreme height of the dyke from-the"quiarry ?odr is 110
feet,.its 

-average. 
width 27 .feet, ibs strike 1g""N. of E, anJ

the dip 50" sourhward.
The- dyke has thrust apart the slate laminre, ancl its dip

coincides with thc cleavagl; trear tlre quarry noor, ho*euei,
a point will be noticed at which the 

-lamination'has 
been

broken across. Some old quarry rubble partially ob."orl.
the surface of the slate in places.

A notch in the crest of the cliff on the extreme riEht, of
the sketch indicates the position of the southern dykei -

This felsite is meniioned in Daaonian Graii,tes a,ncl

!elsi,tys,..o. pugu 1.90, the second entry on the page. ih;
description there given applies to the iock as it i"ai known
until within the past few-months, but recent quarrying has
developed interesbing additional features.

, Originally: ylriJg the more easterly end of the dyke was
berng -quarried the rock was of fairly uniform" nature
throughout.

In colour it was cream, rvith a slight shacle of purple-
grey; its fracture was stony with tendelncy towarcl sp'tiotLri_
ness,.a distinctly lithoidal [exture ; quuri, blebs add smail
occasional flecks of white mica weie visible, calcite and
pyrites occurred on some joint faces, and dendritic markings
near the junction with the slate.

The mass is sti[ the same, but as the excavation
p-roceeded westward a new rock has made its appearance;
the colour is lighi olive-gle^en (Indian yellow ui,fo i"aEo),
the texLure cornpact, and fracture srrbconchoidal: bro[en
surfaces are in some instances smooth and in others
splintery; the edges of flakes are translucent.

The writer first observed this rock in heaps of metallingbf tlr" roadside. Sometimes a piece of metalling 
"o"ri.Gwholly 9{ thq green rock, sometlimes partly 

"f En" gr"*
and partly of the cream-coloured, ani. at other dnles a
piece of cream-coloured rock is found with a vein of green
traversing, it. There is a constant tendency in the itoneto split aiong the junction of the two varibties. but some
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pieces show a gradual passage in place of a junction, and.
sorne of the green fragments are junctions with slate rock.

Thus the evidence trom these roadside heaps is in itself
very suggestive as to the relationship between the rocks,
while a visit to the quarry proves even more instructive.

Here, in the quarry, at the base of the exposure, the
green rock is seen to form the margin of the dyke, in
contact with the slate; in places it passes in a distance of
six to eight inches toward the centre of the dyke into the
cream-coloured felsite by uniform gradation. At places
there is a fairly clear line of junction between the trvo,
roughly parallel to the side of the dyke. And at places
the green rock is seen to pass out from the margin of the
dyke and penetrate nearly or quite to its centre as a vein
in cream felsite. In a space of two or three inches from
the slate the green rock, which is more highly coloured
when it touches the s1ate, is banded parallel to the junction,
the bands being narrow in ail cases, but narrower, darker,
and closer to each other next the junction, amounting,
indeed, to little more than lines.

As an instance, in one case the sequence is as follows :

I'irst the junction of slate and felsite, then 3| mm. towards
the centre of the dyke is the centre of a darker line
parallel to the junction face, 4 mm. further in is the centre
of the next dark line, others occur at the following intervals,
ii{ mm.,5 mm.,5 mm., and the next 10 mm. distant from
this. The first four lines are distinct, and not more than
half a millimetre in width at the extreme; the sixth men-
tioned above is not sharply deflned, is lighter, and 1{ mm.
in width.

The green veins which traverse the body of the dyke are
frequently darker at their immediate margin, the edge
being deflned by a line; but in many cases at least this line
is due to a formation of secondary minerals along the plane
of junction of the two felsites, similar to the formations
on the joint faces, and sometimes dendritic.

Plate I. Fig. 2 is a sketch to full size of a hand specimen
showing a portion of a vein of the green rock at one end
and a branch vein from this traversing the specimen longi-
tudinally.

In one instance at least a compound yein has been
observed ,in s,itu, the sequence from side to side being as
follows: First the mass of cream felsite, then a three-quarter
inch vein of green felsite, then a band an inch wide of cream
felsite, followed by a vein of green felsite one inch in width,
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lLl:1l:li:h lay once more rhe mass of cream fetsiie.rnls compound vein was traceable for some feet.
^,1, 

ptur.lthe jointing of the dyke coincid*u *itt the faceot a green-felsite vern ol.n)ass.
The strike of all the green yeins at present seen is in_wa'd and uDwar(l fronr ihe ,ou.gi;- ;i Jh; ayi."l i"il"*:,,sthe line of Hbw of tlre rnolLen ,ui",l;rt. 'It is obvious tha,t^ tt 

" g.""" T"1.iiJl. the selvage of rhedyke, dif,erentiaterl tror" ?n" -*..-"&;. contact with theslate and conseouenL,-or" *piJ;";firg. lt is true, how_
:X"^:^rjhrl 

higlrer, up the qru_1ry Lhe creafi felsite ir,setf, liLrlealiered, rs lound in immediaie contact with the.frt""l"
l-lo**: Arnong otirer things, i ;;;;;" remembered tharwe are near the end of the dyke in.this quarry.The conditjons under *m.n tli."fr#n ,o.t rnay havel,,ecn firsr fornred and parrially.ooj"a?,"u atr..".When Lhc elval 

,uedgc 
(r,r."t_J-f"ret,raring 

LIre slaiylaminre il did not, al, once .open oub' unh o."u.py';;"" f;ilwidth, or height, or Jenglh ir,'""* .fr"#..' Ihe upper edgeof the rvedgc and the duter end, rakin;'the J;rgit;;;;T;of necessitv be thinn.er than the 
^ui""froay "C 

?;;, ;;;;,would cool more ra,nidly, urrd *ooid-b*lr. Jorrtr"t with coolersedimentary rock.' Utjr."-ilrr**#Jota"u"qrire a certain
I;:i":, ir^ ., 

rij.,,:, o,l: sori di fy- i n a",, i,, ily crysta I I in e srare,wrlue Lne marn, deeper- body of tlre rock r"emainea Uuid]The intrusion of rhe'dyk; ;tri; ;;;rh;r''be inslanLaneousnor absolu[ely reoula r, periocls of 
"o,npu."uti"" 

.;;i;;;;;r;during which"rhe"rop ;.i.d "^i ;;;;',,ffiiJcoor considerabrvand beconre much J ess. p.r u.ii.,r r'n' t i.;ti;;;;";"; #;::' "A{
advance of the niateriil 

"o"*tit"li"9if,""ayf." might then
l1l: tll.": l!:ring,9,ll^r!" ,"aiir"rir,.y rocks and movinEpasr rhe parilv solidified malerjal *h;rn IluJ-;r;,;;jiiformed the apex of Lhe *";;;;';;; *i,i"r, *"rra ni* .,"nlonser flow ieadjlv. Som" Et' inl. 

"""i_a makrial (thegreen felsite) woulrt remain i" .o"tu"t *itf, tfr" walls of thedyke, some would be torn away ancl carriJ-on in the generalflow, with which its superior a",^iiy,"I""sequenL on itslower temperature, and 'irs 
"id;il;"';"iia ,ot permir irto nrix. Stream lines of -gr"""-t"iit""i.o"fa thus occurin the bodv of the dvke, rtir,r-rairg'r"lrt",t" line of tlow.The ends oi rhese linls would i;.;;?."_", n" reheared, re-melted, and die out into the mass.

The inner nortion of the green felsite lining the wallswould also be'in ,nlaces lgh"r?.i;;"J *".fa grade into thecream-colo*i'ec1 r'ock. ri ;h;-il;Jrr.J*i.r. sufficienr'



Grecn Felsitc.

Fto, 1. Section of CX\rII. S.\Y. 1r. x 137 lin. Junctiorr of Gleen and IJuff
Felsites rvith developnrent of Mica at plane of colrt&ct.

Frc. 2. Pitteil 1\reatheled Surface of Ifelsite "A." Specimen taken from
hed of River Plym, belorv lfen Tor Brooli (uot itr, stttt). Natural size.

PETRoeRApEy oF DARTlrooR. PLRa l.-To lqce p.506.

PLATE II,
Buff Felsite,
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marked anal a broad enough body of molten material
injected between the walls of the dyke, the conditions for
the formation of the more compact green rock might not
recur, at least until the next halt took place, since the
larger body of molten material would be longer in cooling,
and its margins would borrow some heat from the centre.

In this manner would be obtained an elvan dr-ke com-
posed in the main of one uniform felsitic rock, ):ut iraverse<I
by sharply differentiated veins of another colour and texture,
derived none the less from the same magma and absolutely
co[emporaneo.us wit,h the mass.

It needs no great imagination to apply the conclusions to
be derived from the examination of this small dvke to the
consideration of many circumstances connected "with even
the larger granite bosses, and to admit that veins of various
felsites and fine-grained rocks traversing these granites
need not in all cases be necessarily of later dale than
the rock they penetrate, may even in some instances have
passed some way toward the solid condition when their
present surroundings were still fluid and unchilled.

The following are details of the composition and micro-
structure of the Cann Quarry felsite :-

Bunr For,sIrs. Cann Quatt"y, forming body of dyke.
CXYIII. S.W. 1. Long.4' 4' Bg',ht. b0" 1,0' 2"."

L Colour,B crearn, with a shade of purple-grey. Teatu,re,
lithoidal, fracture at times splintery. 9yteci,f,c graoi,tl1, 2.634.
Occasional distinct quartz and white mica; calcite and
pyrltes developed as joint faces, and at places dendritic
markings, especially near junction with the slate.

_II. Yery numerous light brown, cloudy, lath - shaped
felspars, mostly ill-formed and especially indefinite at t[eir
ends; mingled with these are irregular felspar areas which
sometirnes show an approach to crystal form. These
felspars are embedded in a colourless ground crowded
wibh a fibrous mineral which lies parallel to the boundaries
of the felspar_ erystallites and spreads irregularly into the
open spaces between. At the edges of the fibres this
mineral can be seen to be lamellar, its double refraction
is. strong, and with its extinction corresponds to that of
mica. Tested with the quartz wedge this identification is
borne out. (No power under a {-in. objective will serve

3 I'ollowing Cor"x (Aids icz Practical Geologt), under heading I. in deaiirs
with each roch wiil be found characters obiervable in the field or in thE
h.and specimen, while under the heading II. will be found the microscopic
characters,
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lg.gnoro,uShly examine_ this rock.) The other cousrirueu:of the colourless-ground mass is a quart, rnosaic.An occastonal otarLz crystal can be found with goo.loutline. One whicir occurs cut nearly parallel to the lasemeasures almost, exactly one millimelr.' u".o.. the looge.tdiagonal of the hexagon. fn*re u."-i.r. tni. 
"ry.t"i-f"#:::l3T::,:f the"gro,"uncl ,rrur*, 

"*"h *r.u."orr*, anci one
lfr-:I, :on.,:trng of m.ica only, besides several 

"rr.._r."rior.ur. praLes or mtca. J-here are also numerous smail cavibies,some of which show. bubbles. The qrrart, of the nrourj,rass has larger and more nume.oor' .uulti"r. 
"'u.*tir. '"7

orange "ferrite " occur irregularly.

^^l1t^t]"^?.,,i! ??y so upiea, iir ttre hand specimen, rhisp.orfron ot Lhe dyke is a true micro-granite. thb onrv ior;o_rron trom ttrg typg being the ragged ends of the ielsnai*-Lile repeatecr twrnnrng of plagioclase is conspicudusly
absent.

-^1. ^i:qilding- 
rf e disrribution of mica (sericite) in rhisrock, corupare Norby, Presidential Address to the GeoloEicaiSociery, 20rh February, 1880, p. ZS, oi-IWtri'i"-n"r&';#i

Roclts.
GnssN Fnr,srrn. 

layn_Qugtn.y,pllgin of dyke at placesand as veins in the Ruff Fetsiie."'CXfiif. S.\t. 1_,1;,;;I. Uolour, lisht olive:green llndian y"ff"* ,J'iriie"j.T3"rt,yre, complct lithoiial, *iir, ,.il_".'richoi.lal f racLure:at tinres smoolh, at times splintery; Ii;k;-;;;i##;
3: r"1*..::i ^ 

t!',i{, 
{ :'?o 

i t y, 2. 6b i. o"clJio"ar ai,ti""i qrmt,and whrte mrca associated. Calcite, pyrites, and cleridriticnrarkings as in Buff-!elsrte.
IL Tabular and lath--shaped felspars, some cornparatively

clear, but all show a cloudiness, un',i-.o*".'rre considerably
*:lu:i:"d_,!r,!ro1n dust, ends il;rii/';q"are or raggecr,bu[ occasronally the Lraces of p - r op ure well defrr]ed.

,.-":-1rl,g_"^1.31"t, 
of ,the majoriiy oJ rhese fetspars trenJ

ll..:l::11.3:t1on, bur, there is no absolure unifornriry. Somerew are [wrnneLt on the Carlsbad type. The averase ]ensthof Lhe rtrore pronrinent crystals"il a liiti"-;:;rt".i"fi;:Many reach tliis tenqth, .r"h .;;;-*i" "r'rorg as .b mm.and over. The rario "rr *iair, ;;; ig;;ih;aries greauy.
Quartz. grains are frequent, u"a, ii-rrii" ,u*"iy ,e!ular,usually show. some approich io 

".ystu-l'line forni. r,-iquidenclosures with bubbles are frequ.i^i, pr..;rg i" d"#l;;
tl:l:., through the. larger grain's, *f,i6f,"have the moreperrem crysta.t ouiline. Under a fairly high power ihequafiz is frequently seen to be bound.a fiy fifra". ,J
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plates of mica, which apparently project into it frorrr the

lround mass, while mica inclusions and small inclusions
6t tt'r" ground mass are common. There is an occasional

tendenc,! to micro-pegmatitic in[e-rgrowtli u'il]r felspar, and

with this mica is alwavs associated.
Sections of white nrica of fair size compared rvith the

other constituents are sparsely scatt'ered, one such secbion

showing perfect basal 
- cleavage lneasures '6 mm' by

'155 nirn.- The ground mass is urinutely granular and

pale green in colour; typically its sLructure is fndiscrit'ti-
hata. '' At places, howevei, in 

-the 
sections ole E- tempted

to believe'thab rninute mica can be detected. The rvhole

shade of the section is darker bhan in the case of the Buff
Felsite. Grains of orange ferrite are scarcer'

The rock is a quartZ-ortlioclase nrica-felsite, wilh in-
discrirninate ground mass.

At the juiction of the two felsites, when thaf is well
defined, there is sometiures a considerable development of

rnicroscopic mica, in no way to be detected in t'he hand

specrmen.- 
Plate II. Fig. 1 is from a photograph of such-a junction;

it is hopele..l ho*"u"r, to 
-attempt to reproduce clearly

the mineral character of blie rocks'
Every intermediate form between the two felsites can be

found. " The followinq features of contrast between the
extremes are to be "noted' The rrriclo-porphyritic con-

stituents have ihe more perfect, crystal outline in the Green

rock, if we except the iargest qluartz crysbals, which are

about equally pelrfect in both forms. On the whole the
felspars,-althbolt I".. perfect, are, perhaps, somewhat' the
Iarg'er in the Biff rock. 

^ 
Quartz crys.tals with corroded out-

Iin6s are common to both. Prominent mica with fairly
clear outline is much more frequenb in the Green than in
the Ruffl Some allowance must, however, be made for the
difference in the ground rnass in each case, the darker and

more compact groirnd of the green a{fbrding a more pelfect
contrast tb the"micro-porphyritic constituents' Thc netrtolk
of mica bencling rootta itre ol,her constibuenl' r.inerals is
clearly discernible in the Ruff only.

The chilled Green rock has thus developed nore perfect
micro-porphyritic constituents than the somervhat slos-er-

coolin$ nuffiUut the latter is as awhole much more coarsely

crystiline. The minerals are identical, although, perhaps,

th"eir proportions are different, and the- difference ir1 spe.cifig

gravity iJ in favour of the more rapidly cooled rock, rvhich
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is the heavier. This is comprehensible in vien- oi tte i;.:;that g_lass does not enter inti the composition of 
"itir".. 

--f 
,is diflicult. to explain the contrasb ii 

"oto"., 
fr"1 ii *"-,app:a1lo be.largely physical and consequent on the nricr__

crysLaltrne sfructures.
'Ihe order of crystallisation appears to have been_(1). Orthoclase, .(2) Mica, 1;r; qoarii, (+j Croona-,,ru*..'i:l

wl)lcn ure prevlous order was probabiy again follorved, t,rl:with much less difference of period. !

. Thg superior specific graviiy of the marqin o[ this drk+rs qurte rn accord with theory; thus Tua.lia cites La.conr,lon,,SoREr's principle as folilws:_,,Suppose a r))ass oimolten materia] tr_r be injecbed into a fissui.e and to rentaiu
stagnant for a considerable length of time, the mass *iif t"cooled ab.the margins, and the" conrpo*ntls witl, whicli-the
solutrlon rs nrosL nearly salurabed will accumulate in themarginal portions, Ieaving the centre richer in those whicliplay the r6le of solyent"mediurn,,,certain ayf,"* ur" 

"i:""B.lq,ssy in the central portion instead of at tlie 
"*,"gi". 

- 
i;

Lhis rnanner it is noisible also to explain tl,e n,3re'perl
fectty crysra[ine -foim ;i ;h" ;;;";p"?iiiuriti. c,nsLibuenrs
ll ll:,l,u.gin of .the dyke. We iravL Lrready ;";;-;i;;;
ll:crcel{ such periods of stagnation as are required by thist,heory have probably occurred in the history of this in_trusive rnass.

It should be noted that the extreme selvage of the dykefor a depblr of, 
,say, half an inclr everywli",." uppro*inralesto the Gr.egn.type of roclr, wiblrout in all cureo asreei,ruexactly rvith it in character. It is universally ;fl fi;;;"

grained gro_und rnass than the centre, but the micro_porohv_
ritic. crystals are varial.rre in size and.Lo,rpreter"r. 

"i'ffiiX,routline, and the colour.is rarely distinctiie.
Since writinE Lhe above a.specirnen lias come to hand,

the rnass of wh"ich is buf ierrlt6,-rriif}ris-lr*roorrds a patch
oJ well-charactered 

.granitc, rueasuring -1 cms. by 2.5;;;.,
thus further extending the range of -mineral si.r,cto.e oithe dyke.
. 

^ 
An application of the principles which seem explanatorvof the mutual retarionstiip of 'the two felsiies "f-iil^b;;*9yllt dykq wquld go fir toward sgtving nrany difficutr

questrons m banded intrusive veins. The sripposed necessitvfor two original magmas, each welling t*o"i'il*-or";;;;;'
seated, reservoir and joining forces to fo"rm veins oi ,o_po*iie
and alternative banded structure, rnay be abandonld in

a British, petrography, p. 402.
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most if not in all cases; provided different'iation of one
original magma during a period of stagnation be allowed
and followed by a further forward movement, cluring which
the denser portion of the mass is drawn out into stream
Iines by the flow. There is no real novelty in tiris sugges-
l,ion, except that an instance is now cited rvliere tlie eviclence
of such action has been unusually clcarly presen'ed.

A TYPICAL DAR,TMOOR, ITELSITE (FELSITE "A").
It is convenient now to turn to a felsite rvhich is imme-

diately associated with the Dartmoor Granite, and rvith
very slight di1l'erences in structure is found under identical
conditions over a wide range of country.

It invariably occurs as a sheet applied to the outer surface
of the granite and lying between it and the surrounding
rocks (see heading (a), p. 503). In places it lies exposed in
folds of the granite, the sedimentary rocks having been
denuded from its surface. To the present it has rrowhere
been found l,ypically developed within tlie rnass of the
granite itself.

In its extreme development this rock rnay be described as
follows :-

L Colour, rich Indian red, translucent at edges of flakes.
Tenture, cornpact lithoidal, subvitreous, fracture conchoidal
and surooth. Specifn graai,ty, 2'624. lVecLtltars, i,hrough
shades of warm buff to cream, and finally pure white ; the
surface can then be fritted away by the thurrb-nail.
lMeathered surfaces are somebimes iregularly honeycombed
and sornetimes develop parallel ridges sirnulating lamination.
Where the weathering has been slight, or where a weathered
surface is purposely ground back, the rock is seen to be
banded-a fact which can be detected in some freshly broken
specimens if sufficient care is exercised in their examination.
Schorl, when present, may emphasise the banded structure
by occurring finely disseminated and coincident with it.
From the fact that oxidation and solution attack some
bands sooner and to a greater extent than others, it is
evident that, although the colour contrast is very slight, the
mineral composition varies, the more resistile being prob-
ably rnore siliceous, the less, more felspathic. The bands
are narrow, as many as six frequently occurring rvitliin one
millimetre. They are at times rectilinear, but at others
contorted, and frecluently form concentric, irregular eliipses
ancl ovals, simulating the " grain " of a flooring-board.
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There are no truly porphyritic constituents, but min::r
glancirrg spots can be detected if the specimen is held a:
the correct angle, and these are quartz blebs with r-erv
rare small felspars. Excepting the extremely slight diil'er-
ence in colour in adjacent bands, the rock appears absolutels
homogeneous.

Cracks, due probably to contraction on cooling, occur in
every mass of a few ounces in weight. Some of these
cracks are exbremely fine, and almost aII have been re-
cemented with secondary quartz. Occasionally, however,
joint faces occur which have not been bhoroughly re-
cemented, but are lined by a mere fiIm of schorl, showing
no crystalline cliaracter under the hand lens. Occasionally,
too, in specimens otherwise conforming to the above
description, large blebs of quartz nlay occur, and isolatetl
felspar crystals of from one and a half to two inches or more
in length, one inch in width, and possibly half an inch or
more in thickness. These large felspars are usually very
fresh and unaltered, with perfect cleavage, and are of a
light buff colour and glassy lustre; but, on the other hand,
the colour of the crystal may be identical with that of the
ground mass, in which case it is rarely idiomorphic.

The freshest and most compact forms of the rock are
usually nearer the granite, while duiler and more open
textures, due to incipient decornposition, more frequently
occur near the slates. This is merely equivalent to stating
ttrat, decomposition has proceeded from without-inward.

II. Typically the structure is i,nili,sct"im'inafe, producing
the effect of an irregular and extremely fine stipple in
shades of orange - brown. A reticulated appearance is
common, resulting from the lessening of the pigment in
rounded patches at fairly regular intervals; between the
patches the darker ground siurulates, in section, a network.
This structure is always somewhat ill-deflned. Occasionally
nicro-pegrnabitic and centric structures are suggested.

tr'lecks and plates of hematite (?) form part at least of
the colouring matter I here and there these congregate
into litt1e spherical or irregular clouds, and are often
rnore closely set than elsewhere around the minute q,aafi,z
blebs, which constitute the sole porphyritic mineral.
Many of these latter are only clearly distinguishable with
magnifications of 300 and upward, yet the larger contain
minute hairlike microlites and crysbal inclusions. They
also contain liquid enclosures rvith bubbles, and at times
cubic crystal.s. Schorl is very usually present in the rock
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in isglated crystals, grains, and minute irregular aggregates.
Small grains of almost colourless tourmaline occur.

Extremely thin sections and magnifications of 700
diameters and over resolve the structure into a series of
irregular interlocked granules, and reveal the completely
crystalline character of the mass I but still with the
thinnest section the resolution is incomplete, and the
mineral identity of the granules cannot be ascertained.

The large felspars which sometimes occur, and appear
strikingly fresh in the hand specimens, are seen to be
traversed by closely set parallel stria, apparently formed
by innumerable rod-shaped microlites. Small crystals (at
times simply twinned) and crystalline areas of felspar are
present as enclosures, the crystal axes of which bear no
definite relation to those of the large felspars. Quartz
enclosures are frequent, some apparently original, others
secondary and associated with schorl; in both cavities
with liquid, bubbles, and cubic crystals occur. Some of
the smaller quartz shows fair crystal outlines.

That this felsite lies near the junction with the slates
is very clearly evidenced even in those cases in which
no actual exposure ,it'r, s,itu can be found. For there can
be obtained, wherever it is known to occur, on the one
hand, actual junction specimens consisting of both the
felsite and the altered sedimentary rock of the neighbour-
hood, and, on the other hand, specimens showing an
abrupt transition to red granite, or else a series of inter-
mediate forms between the granite and felsite.

In addition to this, the fragments found at the highest
levels, when subsoil fragments only are available, are
invariably found at or near the border of the granite.

Associated. with the type above described are a number
of variants, differing more or less widely in colour and
structure from it and from each other, but equally
constant to their own characters over a wide stretch of
country.

As regards distribution, for twelve miles and more along
the western and southern periphery of the Dartmoor granite,
from Lag'is ?or in the Pl31m Valley to Ugborouglr Beacon,
the rock in question and its variants occur at frequent
intervals, and continuously for considerable lengths; the
details of this district have been worked out. For eight
miles more, to .?ordar C*ully, Pupper's Eill, it occurs at
intervals, but the survey has not been completed. North
of Legi,s Tor on the west, and north of Pu.ltpe:r's Iti,ll ot

vol,. xxxlY. 2x
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the east, it is also known, while at the extreme norther:
point^of _the Dartmoor granite it appears at Cosclon Betrc,_,::.
ovet Bti,ckkptatlt, in addition to exposures elsewhere.

This divison of the known localities into sections is, it
mus-b be clearly. understood, pur-ely artificial and dependent
solely on the time the writer has been able to ddvoie to
the several localities; within narrow. lirnits the characters
of the rock are the sarne wherever observed.

The hardness, compactness, and uniform texture of ttris
felsite exceptionally qualify it to resist stream and wave
acLion destrucLive to softer or more granitic rocks. Accord_
ingly, on the beaches at the mouth oi tne yeutm and. Ertne
its pebbles are -found in a proportion compared with the
total number of other granilic-and felsite-pebbles rvhich
its actual present area of inland exposure woild not appear
to justify. fn pa_rt, no doubt, this-must also be expl'ainecl
by the necessary denudation, before the granite itselt could
be uncovered, of any rock which occo.J outsicie and over
the granite.

I'rom Slapion Sand,s an extreme type of this or a similar
rock has been obtained, which is exactly matchecl by a
sub-algular fragment (angular in form," but with edges
rounded) obtained from the Permian (?) Breccia at, pt esitott
.La.ne, near Pa,ignton.. For an opporiunity of examining
this latter specimen the writer is iiriebted tb Mr. Alexandei
Somervail.

The following :rotes are arranged geographically, com_
mencing_at !,eg,is Tor and proceeding south6rli and westerty
toward the limit at present reacled-by the deiailed .o.-r"u."

Lncrs Ton. CXII. S.E. 10. Lonj. 4" 0, 50", tnt. iO" bB,
79*'. fn s'itw.

This specimen was taken from the north-east side of the
pile of rocks crowning Leg,is. ?or in the plym Valley, the
mass of which is red granite, passing on the east' and
north-east into the red felsite wtrich -has been described
above. This was the fir'sb localit.y rvhere the latter was
found ,in s,itu in its typical form. 

- 
The .junction with the

slate lies a little distance north.
I. Colour, Indian red, translucent at the extreme edEe

of. thin flakes only. Tamture, compact, Iithoidal; fractuie,
with hand lens, appears somewhat splintery. Spocific rrrrruitu'.
2.6?. Weotlters, light pink and ultimatelv whiie; *"itf,"rJa
surfaces very iregular, pitted, and crossed in ali directions
p4 fine. ridges corresponding to the qaartz cementing thejoints in the unweathered rock. IMeatherecl surface"s are
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easily cut by a knife, or eyen in extreme cases scraped bythe thumb-nail and reduced to powder.

Qg1tz, except along the joint faces, is nor prominent.
ano letspars are ,practically absenb. Spher.oids- of schorioccur, some of which are 3 min. in diaireter; the 

";erugedistance l-,etween adjacent spheroids is S ;m.
, Another part of the sam6 specimen shows the first stepstorvard granitic structure. The ground :nass retains i1scnaracter, gxgept that the schorl spheroids practicallv
olsappear; til.rght cleavage sur.faces o{ felspar in Carlslradtwrns appear, blre crystals being aboub 12 

-mm. in lensth.Iiglrter i-n colour ihan. the "groun,1, u"a iiyuiin;;'.;;
or'casional felspar is white or"pale .r"urr, arci opaoue,quartz shows some tendency to ciystalline form, ;";';ir;;i
JIT .?ltacked "slighrty 

some" of rhL paler fehp;.;-;",I-11;
lregutar r.ed telspar areas which also occur. The porphyritic
constrtuents are.pronrinent in tlris portion of the ,p""i*.r.,.

r r. rlvo sec[tons were purposely cut from th-e innerportion of the weathered ^sur?ace ut u a"pit ;h;r;-H;alteration is at its minimum. These bring o^ot uery clearlythe banded structure of the rock, which-cannot, ho*.u.i,
be detected in the hand specimen.

In one of the sections^ is a crystal of felspar turbid andc,lorrded rvillr strines of enclosuies or decofrposit;on pro_
ducts : its o.tline is- irregular u"a L"ur* io trace of crvstarforrr; ir has ere.y alrpea'a,ce of 

_ 
ha'ing il;" ;f; #il,l3;of partial.e-,*ol.rtionl rhe lines of flow i, tt," gro.ioif ;u.*

bend round this crr-star. The other section arlbicls instancesof a similar character, and an irrstuo.e of the nranrlerin which schorl has in many of these rocks attacked certainba,ds in preference to others. Both sections contain small
felspa.rs partially replaced by schorl, ancl the second_namecl
exnrblts cenbrrc or radiar strucbure in Lhe grouncr nrass when
exam.in_ed in polarised light.

CXII. S.E. 12. Not ilt si,tu. Legi,s Tor, not far from and.
north-east of summit.

f. Preeisely similar to last, except that the passaEe
toward grani.be. is noL displayed, and q-uurt, frf 

"fr.-of's"rril.diameter and downwar.d occur.
II. The section exhibits a quartz crystal with roundedand much corroded outline an-d inclusions of the gr;i;;J

ryy". TJrg uystal is tlavelsed. by strings of fluid "".?;il;;with bubbles, and is also plentifuily besprinkl"d *itl, ;ih;;flriid enclosures which cairnot be correiated in strino* ,.,,planes. Some of the cavities, contain cubie crl;si;is ii
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addition to the fluid and bubble. See Figure in terr i,:
drawings of some of these inclusions as well as similar il-
clusions from another locality. In this same section thele
is also a small crystal of plagioclase. The general structure
is microgranular and indiscriminate. Dusty ferrite r.,r'

hematite is generally distributed and also collected iuto
nlrmerous little cloudy aggregates.

rdl a @ q\,^--}2sw
b> 'I)i;fx i,;|.)
B6@@

cxil.sE.r2.
LEC/S TOPr<n: o 05 MM,

Fluid inclusions'rvith bulblcs ancl cubic crystals in Qnartz crystals
of n'elsite "A." x575.

The ground mass is studded with small colourless or
nearly colourless grains, clear and transparent, and having
very irregular outlines. Ten of these grains lvere counbed
in an area of 2 x 1'5 mm., or 3 sq. mm., using magnification
of 60 diameters. The largest grain on the slide is '16 mm.
in cliameter and the next largest '09 rnm.

It wiII be necessary to frequently lefer to similar grains
in describing other specimens, and it may be well to deal
with the matter in detail at once.

The petrologist's microscope has its limitations, and it
would almost appear that these have been reached when
an attempt is made to assign these minute blebs to any
mineral species.

The following description gives all the data. Form
irregular in the extreme, the grain sending out frequent
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small projections, and its surface being irregularly indented;
some grains a1e 9f prismatic habit. The boundary is well
defined by a dark line against the other minerais or the
ground mass, indicating. apparently an index of refraction
higher than that of quartz, and more nearly corresponding
to the refractive index of tourrnaline. This-point, h^orvever]
is debatable, since the sharply rounded edges- and angies of
the. grains might partly account for a daik marginl The
gr_ain! are_so small that it is impossible in most caies to say
whether the surface has been bared in cutting the section,
or whether, on the other hand, it is still slightly covered.
by other mineral or rninerals. It does somelim-es appear
that the surface is slightly pitted as viewed in refli-cted
light, which would indicate a refractive index higher than
that of balsam.

There is no doubt that some grains must be described as
colourless, but one may almost be persuaded that others
show a very faint green tinge.

Apparently there are minute enclosures in some instances.
No grain in all the slirles gives strong double refraction;
even in cases where the quartz in t[e same slide gives
b-rig-ht colours of the first order the grains polarisle in
shades^ of g.r^ey only. .There is a possible ambilguity here,
since few if ?"y -grains _extend completely throu[h the
thickness of the slide, and lower tints wouid be eipected
than those giren by minerals of the same double refriction
of the full tliickness of the section. Still it does at first
appear that the double refraction of the nineral really is
weak.

There is a suspicious likeness in outline between some of
the grains and grains of undoubted tourmaline which occur
on the margin of schorl aggregates in sections of these
rocks.

- The questions are, Whether the grains are all of one and
the same mineral or of different 

-minerals : and of what
mineral or minerals ?

It is very probable that the grains are not aII of one
mineral, although_a large majority certainly belong to the
same. 

^species. _There are difrculties attached to any
identification. If quartz be suggested, then the refraction
is apparently too high and the double refraction too low;
if tourmaline, the refraction might pass, but the double
refraction would appear to be much too low unless com-
parison is made with the euds of some schorl prisms which,
Iying slightly obliquely to the plane of the section, can
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sometimes be found cut extremely thin; sonle of the gra''-:
are obviously thicker than this. There is no trace oi ple. -
chroism, but the colour is so sligh1,, if any, that that couij.
hardly be expected. If garnet be suggested, Lhen rLe
refraction would suit, but the double refraction r,vould te
anomalous; many of the grains do certainly suggest an
isotropic substance over and underlain by doubly refract-
ing minerals, and many garnets exhibit anomalous dou.Lle
refraction. Still there is an entire absence of larger in-
dividuals, such as might reasonably be expected to be
diseoverable in hanrl specinrens.

There is a mineral that would fiII the r6le perfectly were
it not that some idiomorphic crystals should also be found.
and that is beryl. The suggestion is not far-fetched, since
beryl occurs as a constituent of contact granite near Legis
Tor. It would be a bold thing, however, to claim it as a
prominent constituent of these felsites on the faith of such
observation as can be made on these minute and almost
forrnless blebs.

The probability appears to be that some grains ruay be
quartz, the remainder tourmaline; and this suggestion is
strongly supported by an examination of the outliers of
undoubted tourmaline aggregates in certain sections in
which the grains are rnost thickly distributed. Consider-
ing that many grains are only '008 mm. or, say, s6to6 of an
inch in diameter, pleochroisrn and strong double refraction
could hardly be anticipated. Grains which appear isotropic
may be those which happen to correspond to basal sections.

Topazs might have been mentioned as one of tlie possible
minerals to which to attribute these doubtful particles :

but although this occurs at Meldon in a granulite, as first
pointed out by TrAll, its double refraction puts it beyond
the range of possibility in the present instance.

The slopes of Lagi,s 7or supply, in addition to the form
of this felsite which has been selected as a type for present
purposes, at least one of the variants which are its constant
companlons.

The following specimen is selected as the type of this
variant, because in the first place its appearance is
sufficiently distinctive to make it a rock easily recognised
in the fleld, and in the second place it has the advantage of
having been found 'in s'itw.

6 Topaz is a common constituent of greisen, and its presence there t
readily understood.
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^ lloye of Lagi,s T0r, on path to Ditsworthy fMarren. CXII.
SE_. 3:,Long. 4" 0, 2Z', tAL b0" 29, 2o+". 7n sitw.

L C-olour,. mottled, warm grey, butr, light Indian red,
splotched with black; general efi'ect a rucldy buff or pale
red. Tertura, lithoidal; fracture minutely #ccharine,'but
texture is cornpact; the rock cubes weII uncler the hammer.
S.paci,f,c graa,ity, 2.b7. Waatlrors, buff to very pale cream,
practically white.

Grains of quartz of 6 mm. cliameter and under are
fairly frequent. Areas of cr; stalline felspar with im-
perfect outline occur. Oue sucli area is 20^mm. long by
10 

-mm. wide; smaller felspars are more perfectly develdpeci,
and are to be seen in every ordinary-siZed hand speciden,
while pieces have to be picked to show the larg6r. The
felspars range in colour from pale cream to rich Iidian red.
Spheroids and aggregates of minutely crystalline schorl are
frequent; -the larger patches are 

-frequently 8 mm. or
more_ in -diarneter, and in sorne instances- are pseudo-
rnorphs after felspar areas.

To afford an idea of the relative frequence of the more
prominerrt minerals an area b0 mm. i 85 mm., casually
exarnined without a lens, supplied four small felspars, ten
quartz blebs of varying size, and fifty spots of sch-orl, some
of the latter uuder 1 mm. but eight oyer 4 mm. in
diameter.

II. The section is cut fron a buff and light red portion
of the rock. lf ith a magnification of 60- diamet6rs the
grourrd ruass is c.learlr- dii isll,le irrto liglrr red or. buff felspar
and granular q:uartz. The felspar predominates ancl for-ms
a groundin which the quartz giains are set. There are no
considerable areas of uniform- extinction of either mineral
discernjble with polarised 1ight, and indeed the felspar is seen
under highe_r powers to largely consist of irreguiar micro-
Iites,. ragged, bent, and mutually interfering", yet some
sufficiently developed to exhibit simple twinning. OnIy a
portion of one of the.srnali porphyritic orthoclise cryslah
happens to have been included in the section.

Small quartz crystals with rounded and corrocled
boundaries occur, and these are crowded with fluid en-
closures, by far the greater number of which are furnishecl
lgt o4-y- with bubbles, but also cubic crystals, clearly
discernible with a magnification of 240 diarneters.

4 lr,rg" schorl spheroid is seen to consist of brorrn, green,
and blue tourmaline, with a considerable adruixtu"re of
quartz. The tourmaline has an ill-defined radial arrange-
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rnent; it is partly granular, and partly occurs as ilreru,-.:
short prisms.

The slide is traverseil by a narrow crack infiIled rsi:i,
tluartz, which contains small needles of tourmaline. The
rock is a quartz-orthoclase-tourmaline felsite, with micro-
granular structure tending in places toward the micro-
pegmatitic. Sma1l grains of almost colourless tourmaiine
are frequeut in places in addition to the coloured variety.

There is no doubt that it is very near the slate, but
although it is obtainable 'in si,tu, the actual junction has
not yet been found.

Lagis Lalu, western bank, just oul,side Brisworthy I'arm
enclosure. CXII. S.E. 9. Long. 4" L' 72',\at.50" 28' 16".
Irlot 'in si,tw.

I. Kindred to the last; texture of ground mass a little
more compact. Olive-brown hyaline felspars, and Indian
red opaque felspars. The olive variety shows the more
perfect forms, but is frequently mingled with or surrounded
by the red. The red colouration of this rock is mainly
conflned to the felspar areas.

Lag,is Tor, south-rvest from summit, about half-way to
the river. CXII. S.E. 18. Long. 4" 0' 48', ktt. 50" 28' l3+'.
Not itr, situ.

I. Kindred to two last; texture of ground mass more
compact. Colour, warm grey to pink. Tentu,re, compact,
lithoidal. Wacr..tlwrs, nearly white. Weathered surfaces
show a pseudo-Iarnination, and are soft enough to leave
a dust on the fingers when the specimen is handled.
Quartz and pink felspar crystals stand out prominently
from this surface; the felspars are softer than those in the
body of the rock and paler in colour, some of the latter
being a fine fndian red. I'orphyritic crystals of olive-
coloured hyaline felspar are present. Schorl is plentifully
but fairly minutely distributed.

II. The ground mass is light buff, and appears rninutely
granular in ordinary light; with polarised light and magnifi-
cations of 740 diameters and over il, appears dappled but
hopelessly indiscriminate. It is absolutely crowded with
ovoid and irregular grains of a colourless or very pale
green mineral of high refractive index, sornetimes isotropic
when a grain is sufficiently large to occupy the greater part
of the thickness of a section, in which case it is probably
viewed basally. There can be little doubt that this mineral
is tourmaline. So closely are these tourmalines set that
areas of '15 mm. by '05 mm., or '0075 sq. mm. contain on
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the average about forty separate grains. Not- only do they
appear in" ttre ground mass, but-also as enclosures in the
fel-spar crystahl The majority of the grains range from
'008 to '0b2 mm. in diameter; some reach'07 mm. It is
these tourmalines which give the granular appearance to
the matrix.

Quartz crystals with rounded outlines are present, and
include poriions of the ground mass containirlg tourma-
lines (?). 

^ Fluid enclosures with bubbles and cubic cr; stals
are common.

Cloudy brown orthoclase microlites are frequent, qnd a1
occasional larger specimen (1 mm. Iong or thereabouts)
shows good crlstat outiine. There is one skeleto.n crystal
of orthiclase in the slide with which are associated two
snaller crystals, which, had the ).arger completed its growth-,
would have appeared as inclusions' This skeleton crystal
.has been attacked at both ends and partly replaced by
tourmaline. Throughout the slide aggregations of tourma-
line (schorl) can be found, strongly suggesting pseudomorphs
after felspar microlibes.

One feispar contains fibres of a mineral of strong double
refraction, which rnay be mica; if so, it is the only indica-
tion of the presence of that rnineral in the rock.

From a piint a little north of CXII' S.E. 3 the junction
of the gra-rritic rocks and the slate runs a iittle south of
east tciiard Hen Tor, turning when it reaches Hen Tor
Rrook (otherwise \\rallabrook) and nlnning north-east -or
thereabouts to Shavercombe waterfall; thence it doubles
back to a little south of the actual sumurit of Eastern Tor,
anil thense westeriy to a poinb a little south of Gutter Tor.
The loop of slate overlling the granite reaches a point
which at Shavercombe waterfall is over one and a quarter
miles distant front its limit as shown on the unrevisecl
Geological Survey.6

Whire the lin"e of junction passes under the detritus in
the PIym VaIIey it is necessarily obscured, but at or near
Hen Tbr Brook its location can be fixed with fair certaintv.

I[an Tor Broo]t. CXII. S.E. Ll. Long.3" 59' 47',lat-50'28'
77'. Not i,n si,tu. A small boulder or large unrounded

6 It is well to remember that the origiual geoloeical sulvey around Dart-
moor is frequently inaccurate. Lieutinant--Genel'al Mctrlahon (Q'J'rj'S',
Aug., 1893, "vol. xiix. p. 387) suggests that .mrch- of the-map.ping- in this
r,ari'of Devonshirc seehs to'ha#"L,eelr frtled in flotn stu'face buttL-lers aud
Itrav storres in rvalls. Arrd thc Drcsent writer has t'eferred irr an '\p1'cudix to
.ne"of the Dartmoor Committee's Reports to a glarilg instalce at \\'hirtor,
lear'I[ary Tavy.
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stone from a beach on Hen Tor Brook at a point a l,::-=
below the junction of the feisite and the slate.

. 
I. Colou., dark Indian red. ?ontut e, compact, sul-

vitre-ous; fracture conchoidal and smooth.' Slteci,)i,c g'rcrtit,.
2'633 ;.a fair.percentage of schorl may possiily"soireirha:
raise the specific gravity.

Wectthars,light buff to cream; the weathereil surface is
pitted in a highly irregular manner, which would hardly te
gxpected in a rock so homogeneous in apparent texiure.
S.ee Plate II. Fig. 2 for photogiaph, full sizel 

^of 
such surface.

This specimen came from the fea of the plvm below Hen
Tor Brook. Minute blebs of quartz are the slle porphyritic
constituent I rarely a grain may reach 1$ mm. in dfometer.
lrregular aggregates of schorl and specks of the same
material are tolerably _uniformly distiibuted through the
rock. No trace of banded structure can be detected,

II. This rocl< has been selected for illustration (see plate III.
Ilg-. ,1 and 2). Fig. 1. shows a portion of the slide magnifiecl
365 diameters and viewed in brdinary light. tr'ig. 2"shows
another po-rtion of the same slide magniied 400"diameters
and viewed .with crossed nicols. Both- fisures are half-tone
blocks from photographs, and in Fig. 2 eipecially there has
bee.n some. Ioss consequent on the processes of photography
and reproduction. A somewhat minuter Eranul-ation"shduld
be visible, not more distinct than that shJwn, and of identi-
cal character. The section from wliich these photographs
were taken is under .02 mm. in thickness.

Matrix, Iight orange-brown, somewhat more granular in
sorue parts than in others, and the rnore granul-ar portions
appear the clearer. The appearance of minute int6rlocked
granul-ation. is elusive, wheiher viewed with polarised iight
or with ordinary._ The boundaries of the graiins frequen"tly
lppear to be marl<ed out by dark outlines i-n polarisea Ugn[,
but this, with the most critical inspection, -amounts 

dnly
to a line mottling added to and superimposed on l,he usuJl
oappreo appearance.

. Brighi red to brown ferrite is scattered through the slidein minute dust, with an occasional larger fledk or little
clorrdy aggregate.

^ 
Blue-gre,en schorl ap_pears in- prisms and irregular plates

of involved outline. Its basal sections are sii_sidedl andit also occurs in a circular form.
fn neither of the trvo slides cut from this specimen is

there a sign of a felspar microlite or crystal. dne or two
aggregates of schorl do, however, Iook iike pseudomorphs
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after this mineral, and one may have a little residual felspar
in the centre.

The schorl is sometimes accompanied by a minute quartz
mosaic, and sometimes by an occasional bright red irregular
plate of ferrite(?).^ Liquid inclusions with bubbles occur in t]re one -quartz
bleb i.isib1e, but no cubic crystals appear in the licluid; this
absence may, however, be a mere chance, as the quartz area

is very smail.
Minute tourmaline ( ?) grains are extremely numerous in

the matrix, excelling il iumber those in qpecimen CXII'
S.E. 9. Some of the minutest grains are decidedly blue-green
in colour. The accompanyin[ flgure, the magniflcation of

cxil. sE. il.
HENTOR AROOK

ahV
4

-/b,txw
.lu\rJl(w
o'

o.---r-r--ri".r-.--..-lo 
"'

Grains of Tourmaline in CXII. S.E. 11. x 300. Felsite "A."

which is approximately 300 diameters, will give an idea
of the appearance of the larger of these granules gathered
from various parts of the slides. A few of more ordinary
size have been included in the figure for comparison. These
are really drawings of solid objects, and the markings within
the outline indicate the contour of the surface.

In following up the course of the Hen Tor or lMaIIa Brook
from CXII. S.E. 11. Iess compact forms of this felsite are

--,\-)

Q-tr>*-
t /<'J- 1\-n4,;
:')- r-.1
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plentifully found. Quartz becomes more frequent, an,J
pro.n1ingnt. 

-Iarge ,red_ tabular felspars are dev'eloped as_
sociated with smaller hyaline felsp#s of pale 

"r.u*'colour,with very perfect cleavage. Lar$e masse-s of rock o".o, io
rvhich there are in addition nuderous small schorl aggre_
gates very uniformly distributed. These spots of schor'i"are
{.99 frt to 3 mm. in diarueter, and ard on the average
4'25 mrrr. apart measured from centre to centre. The"ir
presence_gives the-rock a very.regular spotted. appearance.
On weathered surfaces these littli nests- of sch6rll persist
as little knobs standing above the qeneral level.' The
rock is found practicallyTn situ.

, Immediate-ly above Slta,aercontba Waterfall,Cxl[. S.W. 4,
long.S" 58' 50', lat.50" 28'Bb+", ihe ied felsite is to be
fowd,in s,itu.

The vitreous lustre of the more typical form is lost in
this specimen, as is often the cuse *heie this rock touches
the slate. Specimens are obtainable containing a slightly
granular variety of the felsite thick-set,with quaitz gruiol"i,
a coarse granite, and a highly altered s1ate.

Below the waterfall the junction of the slate and a coarse
granite is exposed ,in s,itu.

This is not the right stage at which to d.iscuss the reasons
for the divergence from the general rule, but it may be right
to note in passing that, although exceptional, it is not"so
very rare to find a junction between a c6arse-grained granite
and the slates, and that there are instance-s where" for a
short distance the granite in contact with the sedimentaries
may-even be coarser than the mass of granite of the neigh_
bourhood.

Colour cannot in itself be taken as a constant dis_
tinguishing feature of any felsite. There occurs on IIen
Tor a banded rock with conchoidal fracture and slightly
splintery .or--broken surfaces which macroscopically"anh
microscopically is readily recognisable as a var].ant bi tt e
red felsite, although its colour is a fairly uniform warm
buff. It has not been found itt, situ.

Anoiher rock, not found ,in s,itu, is dull puce in colour,
and develops.small porphyritic crystals of bright Indian red
felspar; this is yet one more variant of the saine felsite, and.
also occurs associated wiih it on Hanger Down, several
miles from Hen Tor.

tr'ollowing the margin of the granite southward, after
re,tlaging our -steps to Ringmoor pown, the first poiot 

"twhich the rock we are dealing with is again met ,iitn ,rru



PETROGRAPIIY OF DARTMOOR AND ITS BOBDERS. 525

he Sltcr.ugtt, Lake Ctay lMorks, CXII. S.E. 27,long. 4" L' 4L",
lat.50' 27'30", not i,n s'itu. Here it occurs as occasional
fragments which, when broken, are found to be nearly
bleached through their whole thickness; a patch of unaltered
material here and there renders the identification certain.
The fragments are obviously not 'in s'itu, but form- ! part of
the head over the clay, and are derived from the hill above.
As they lie at Shaugh Lake they would be well 'ivithin the
border of the granite.

On Saddlebolou.glt, above the clay works, the parent, rock is
found under circumstances which leave no doubt of its beiag,
to all intents and purposes, 'in s'itu. It occurs siightly
to the easb of the brow of the hill, and one of the best
Iocaiities for obtaining it is the track leading from Shaugh
to Lee Moor.

SaddleborougD, CXVIIL N.E. 2. Long. 4' 2' 2," lat.
50' 26' 56'. Pract'icall'1f in s'itw. Selected as a type from
this Iocality; lies on the bord.er of the granite.

T. Coloui, dull Indian red, slightiy translucent at edge of
chips. Tenture, compact, Iithoidal, somewhat vitreous;
fracture, flat conchoidal, broken surfaces smooth. Speci,f,c

glraai,ty, 2.64. Waa,thars, buff to white. Yery small quartz
blebs the only visible porphyritic constituent. An occa-
sional grain of schorl. In fresher specimens the vitreous
nature of the rock is ernphasised.

II. Ground mass has somervhat the reticulate appearance
which has previously been described in other specimens.
Some small and irregular blebs of cgrartz are present, with
one crystal, vhich has accomplished an almost perfect outliae;
liquid enclosures with bubbles and cubic crystals are very
frequent. Felspars of lighter colour than ground mass are
developed at wide intervals; these have much corroded
outlines and are very turbid.

BIue schorl with associated quartz occurs in nests which
from their form suggest replacements of similar felspars.
Granular tourmaline is thickly scattered over the whole
slide; it is blue in colour, and in this case at least there
is no doubt as to the identification of the granules. The
ground mass corresponds closely to that of CXII. S.E. 11.- 

Southward. on Collcn"d, ?or there are reil granular felsites,
but these cannot be claimed as bearing any family re-
semblance to the vitreous rock whose localities are now
being traced. The " Census of Devonian Granites and
Felsites " gives, however (p. 190), " Collaril Tor (near)-red,
veathering to pale pink: vitreous felsite weathering to
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earthy, with a few small granules and pyramidal crvstal: '- 
j

quartz (the disappearance of some of rvhich have iel:
cavities) and lighb patches where crystallisation has begtn
in the felspathic base." The specimen is in the rrriter'.
possession, and it is only necessary to add that tliere are
srnall crystals and aggregates of schorl here and there in
the rock. Recent search has not revealed the exact localitr
frorn which this specimen came; it is a typical example of
the red felsite.

AII the specimens hitherto described can be matched from
the collection on which the census of granites and felsites
was based. The references are: Hen Tor, page 195, first
item, second item, third item. Plym Yalley (Cadover), page
200, sixteenth item. Plym VaIIey, page 201, fifth iten,
tenth item.

From Collard Tor southward and eastward there appears
to be a considerable interval, from which this felsite is
absent; it is by no means certain, however, that furl,her
search will not result in its discovery.

The next exposure is on the bank of a stream flowing
down the slope of Pen Beacon, between Highouse lMaste
and Rook Tor, and joining Broadall Lake at Dendles Green.
Ilere the rock lies between the granite and the slate, and
junction specimens with the slate are obtainable.

CXIX. N.W.8'. Lon7.3" 57'37",lat.50" 26'28". fns'itu.
I. Colour, Indian red, translucent at edges of thin flakes.

Tarture, compact, Iithoidal, subvitreous. Fracture, flat con-
choidal, smooth to slightly splintery. Spacifn graai,ty, 2'65.
Wecrtltars,Iighter shades to white. Weathered surface some-
times indicates bancled structure, and quartz and schorl
stand out, from the surfaces atbacked.

Small quartz blebs are fairly ntlmerous; some quartz
crystals reach 12 mm. in length.

Hyaline, cream-coloured felspars of 4 to 10 mm. in
Iength are not uncommon. Larger felspars of a light olive-
buff, and with very perfect cieavage and bright cleavage
faces, reach as much as 4 to 5 cms. in length and 2'5 cms.
in width. These are not frequent. Spheroids of schorl,
from 1 to 3 mm. in diameter, are irregularly distributed
through the mass. Some joint faces are lined with schorl.

II. Usual structure of this rock. Ill-defined felspar
microlites and small crystals sparingly present; Iarger fel-
spar areas, representing the large crystals, exactly correspond
to description of the type (see page 513). Brown and green
schorl, which has attacked and replaced some of the small
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felspars. Tourmaline granules in the ground mass are not
very llumerous,

Quartz in much corroded forms with numerous fluid
enclosures, which in turn enclose bubbles and cubic crystals.

- Ground mass granular but indiscriminate; in places,
however, has a distinct tendency torvard micro-pegruatite,
and -with a power of 500 diameters portions of the- felspar
can be discriminated from the quartz.

Geographically this affords, perhaps, as convenient a place
as any at which to pause. For the purposes of the paper
enough has been written to show, even should the work
stand at the point now reached, that there exists on the
border of the granite a rock, not continuously but at
intervals, which carries its characteristics practically un-
altered at its various exposures. Apparently rnerely a
chilled granite, and cotemporaneous withthe intrusion of-the
mass, it points from its constancy of folm, structure, and
composition to an original uniformity of the magma from
which the Dartmoor granite has consolidated, which will,
perhaps, prove to have been unsuspected by most observers.

In following the work up, if opportunity serve and the
patience of the Association permit, less detail as to this one
rock wiII in the future be necessary, since its small varia-
tions have already been largely described. If the work is
yet further extended, it will be found that there are other
and numerous felsites and felsitic rocks that similarly occur
true to their individual character at intervals over the
expanse of the moor, and under, to some extent, constant
conditions. Side by side with the great variety afforded
by the igneous rocks of Dartmoor there is a rbmarkable
uniformity discoverable over the whole area, and exliibited
by series of most widely separated types.


