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(@) The andesitic dykes in the neighbourhood of Allen Crags and
Angle Tarn.

(b) The dykes of the spherulitic and felsitic group on Yewbarrow
und High Tell.

(¢) The dioritie (¢ bastard granite ’) bosses of Pecrs Gill, Lingwell
Crag, and Bursting Knotts, with their associated dykes.

() The Eskdale Granite, with the granite-porphyry dyke running
from Great Bank to Wasdale Head and thence to Kirkfell

Crags.
() The dolerite dykes, having « general north-west to south-cast
trend.

The dykes of series (a) bear a very strong petrological resemblance
to the Borrowdale voleanic rocks, into which they were intruded.
¥urthermore, they are weathered to much the same extent and have
developed the same sccondary minerals, among which epidote is
conspicuous.  They appear to the author to be of Borrowdale age,
and roughly contemporaneous with the lavas and ashes into which
they are intruded. The spherulitic and ‘more acid scrics (b) are
considered to be also of Borrowdale age, though probably somewhat
later than the andesitic scries. The rocks of the dioritic group (¢)
arc considered to be the holocrystalline and hypabyssal equivalents
of the Borrowdale Lavas, and the author is of opinion that they also
are of Ordovician age.

The Yskdale and Wasdale Granites (@) are much more acid, and
show little sign of alteration exeept that duc to weathering and
dislocation.  They are undoubtedly intrusive into the Borrowdale
Series, but scem to be pre-Triassic.  Thus the intrusion is probably
Devonian, like the neighbouring granite of Shap, which, with the
exeeption of its large phenocrysts of orthoclase, is not dissimilar to
some of the varieties of the skdale granite. The busic Intrusions (¢)
have only been cxamined where they come into proximity to the
granite.  They may well be connected with the great Tertiary
flows of Antrim, as has been suggested by Mr. Harker.

The grauite becomes progressively more and more acid as its margin
is upproached, until in some places the perceutage of silica amounts to
96:16.  This is explained by the assumption that the magma as
@ whole was more aeid than the eutectic mixture of quartz and
orthoelase, and that conscquently the excess of silica separated in the

marginal portions, which were the first to solidify.

basic

December 2, 1908.—Professor W, J. Sollaz, LT.D., Se.D., F.R.8
President, in the Chair.

A

The President announced that s Special General Meeting would be
hield on Wednesday, February 10, 1969, in order to consider the
result of the vote of the Fellows on the question of the Admission of
Women into the Socicty.

The following communication was read :—

** The Geological Interpretation of the tarth-Movements associuted
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with the Californian Larthguake of April {8, 18067 By Riclead
ixon Oldham, F.G.S.
Dl‘f\;;nt]‘l)cl(}a}itiz of the San Prancisco carthquuke 1110\"omclit 1(1))011(1 lpll(m:l
along u fault, know as the Sun Andreas Fault, wlnvh L'L‘m] ‘ ot ‘1 :
for u distance of abeut 200 miles. A l't,‘lll(!:lslll'elncllgr'i) t 1c 1]311[“(:',“)_
triangulation in the region shaken hy the -r:l.rth(p;u‘,? 1:11(]‘:(;:,”l]
siderable displacement, inercasing in wmount as the ]‘1“ «];‘iwwi
and of such nature that places to the vast of the fuu 1 W u‘h.\ ; 1 1.
southwards while those to the west of 1t were sh:.f%ult .11(’).1[), 1(\}‘;11:11
The author points ovut that the extent and puculnu\m;stxllt ll‘IU\I, o
these displacements negative the supposition that th;‘ it .\\.:(I e
cause—it must rather be regarded s a consraquence of, (]»} \;n .111‘1'1, "‘ in,
jm, the earthquake, this word heing used 1o denote the distarban
]ts}igtl:ﬁg.considcrs that the displacements cannot be oxph\m‘mi; n;
a satistactory manner on the supposition that they ave the 1(:.\)1 }0\
straius affecting the erust of the coarth as o \_\'hu‘]v,r 1;11‘1, 1‘11{1.? i‘\
explained by the difference in‘ character and b«;hu\‘m%n 0.- : f 1‘: ‘Jll.l.”((‘lh-.lt(.)
compesing the greater part of 11, where prossures fllg ‘Dtl]u} )(nltlt",i ;]‘1
produce the phenomena of solid thow, and of ,ﬂm'\‘“ - e o ‘“‘11\‘ n,
where the pressures ave not ;:;n'u(; vn‘ough to 1)10&1}:_-}«. ‘“.ll\ ) , '
difference in the bebaviour ol rocks frons that whieh \\\ ¢ }Amo 'xl“‘]“:;
with solidity, w experienced at the swrfwce of vﬂch(‘;ut{.l ) .”1:
surface-displaccents  constituling  the ('(ll‘tv))(luil]\'(}, I]\ tm} m.‘; ,[-(.JL
understood, arise from distnrbances in the outer slu]n\,. \)ll. l.“] s {hc
carthquakes, like the one dealt with in t]],(" paper, 1 msH 11]1\}.\ .,-):,. (/01‘
result of more deep-seated disturbances afleeting the who qu. B
the carth. A distinetion is drawn between th.ui.su“ ;J\\ o.l‘\unfnn‘t‘)l
disturbance, and the term 1):l~1.h')‘>‘(‘,lﬁll‘l 18 ;pmposcd 191 ‘1,}15/ ((Jup-‘,x.(‘ “l.\,(,(t
disturbance :  the wave-motion \\“]nclx dmpresses ]L]w--} .]an‘l 1 ll;ll
seismographs and constitites the teleseisne or world-shaking cie =
quake being the produst of the buth.\"sclsm.‘ s o et
The deep-seated cuuse, ov buLh}l‘susn‘x,' of t.,hc b ‘d]‘l‘ Hra J[«vt.hb\ “." i
quake is regarded ws the vesult of wwidespread htld]m,' ({Aﬂ 1 .V\I;\.l\m\-
of o shear, such us wmight have been produced ])T\ (,1?1{{]“ \‘.“:1
approximantely parallel to the gencral :l»n:wtvlon.‘({f 1,)\{} 1.‘1):1.5' ?,lvl(i,i,v}]wd
by forees wineh must have been very u’tt}(l"rcut 11?1‘1; N “jf:%]zu M
in the formation of the RNun Andreas ,.‘:.mlt. “-”]b lil «.1|nn“l(,‘
consequently, be regarded as the causc 1:& “ME. t?'iut quake, no ;
earthquake as an incident in the growth ol the fault. N ‘ ‘
Mr. W. Whitaker called attention to "f]jUUi““d‘l‘_S_OF ]“]{imi?“:l‘ﬁ-(-){
salt-crystuds from o Jocal sandstone in the K cnpcr‘M a%lﬁtﬁ 01 '(1) ]l,],:1)
(Somerset).  Pseudomornhs ol s:dt-gryshzls were w L'; 1.1\111\‘{“‘ : "mgl
o far as he kuew, the vceurrence of lmpressionus, 1o tl} ‘u '}J,J-‘.H,“.,-u,
which might be taken asarrested pseudomorphs), had 11}(1‘,113031 " i ko
recorded in this country. The only notice of such tha e 1 l‘\l(‘l
was from Awmerica, in 1842, Now th:.l.t this geourrence was recasded,
probably other examples would be noticed.



