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inclubitably intrusive, exhibit  r  structnre closely al l iecl to ihat of
peritlotites and identical rvith t.lrat of other serpentines, .rvlrere lhe
evidenco is inconclusive. I)o rve as yet knorv of any caso rvhere
a rveii-marked ancl clefinito genelal structuro is common both to
o rock of ser.limentary nnil to one of igneous origin ? Is it not' a
legitimate cqnclusion, that serpentine is of a common origin rvith
periclotite, and that the latter is one of tho igneous rocks ?- 

I Ience I think I air just i f ied in saying t irat,  notrvithstt inr l ing the
ingenrri ty of Dr. I lunt 's reasoning nnd his ski l ful  special pleading,
no tlreory regarding the oliElin of peridotites and serpentines can bo
heltl to be courpleto rvhich cloes not tal<e accounf of the fact that
sorre of them are as fully proverl to be intrusivo rocks as any
doletite or basalt, felstone or trachyte.

V.-Norr ox e Gnerrtrc Talr,n on Drrs.

I ly R. D. Or,rrr lrr ,  A.R.S.l I .

IfIIz\T thelo is a rvide-fclt want, anrong fiell-geologists, of somo
I rnpid nntl  suff icierrt ly accurate nrethocl o1'solving such problenrs
as alise in the ordinary course of their rvor'li is proved, if proof rvere
necessary, by t lre sumrnary of tho l i telature bearing on this sulr ject,
given in t lre Apri l  Nunrbar of l l r is Joutnal by lh' ,  I lalker, who has
celtainly cal l ied i t  to i ts higlrest point, for methods nrore sirnplo
l lran those given by him it  is inrpossible to inragine, There is,
horvever' ,  a rnethocl,  by whiclL most of tbeso ploblenrs can be solved
by inspection rvit 'hont recoul 'sc to constluct ion or calculat ion, which
I rvonlt l  subnrit  to the noi icc of geolog^ists in gelelal.

1'he ploblems alising in tLc olriirraly course of field geology aro
nrainly of lbnl hinds: (1) rvlrcro the t lue t l ip is l<norvn and the dip
in the cl irect iou of a l i rre of se<:t iorr is recluirecl;  (2) rvhero trvo ap-
parent dips ale l inorvn and tLe trne cl ip is leqnired ; (3) problens
connectcd rvit l r  ihc ontclop of br:r ls otr sloping grountl  ;  nnti  (4) t l roso
cotinectcd rvith t l ic t , i i t i rrg of betls al leacly incl ined. I  omit tho
obtaining of the thicl irress o1' a scrics of berls wJrose dip and breadth
of outcrop at'c l<norvrr, as tho soiution is self'-evitlent to all rvho can
urtt lerst i l rr t l  rvlat is nreant by 'scrlo' ;  of thcse, class (1) is of by
l irr  t l re nrost frerluent occulrence, ' rvlr i le cases frr l l ing rrndcr heading
(4) ale someu'lrrrt laro. I propose tlescribing my methorl of con-
struct ing rvhat may be cal ierl  a graphio table of dips by rvhich al l
clses l i r l l ing rrncler herding (1)crrn be solved by inspection, anrl  t l ren
passing on to an cxtension of the principle by rvhich cases fal l ing
rrnt ler lreatl inss (2) and (3) may be sirr i lar ly solved.

Drarv a squ&re ns OABA 1l'ig. 1), of convenient size, anil with
ccntre O and ladius O,4 sir iko a quatlrrrnt insido the squ&r'e ;  divido
tlr is quldlrnt into crlr i l rrgrr lar . ' i i " tanccs o[ '  convenicri t  rnagnitnde,
iutcl tlrarv ratlii at those iltervals fi'om O, prolonging them till they
cut the opposite sitles of the sqnare; flom tho points rvhere the radii
cub'tlre sitle ,{I}, perpentliculars are to bc drarvn to the base ()C, and"
with centre O aud radii eoual to the distances so cut off a concentric
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series of qtailrants are to bo drnwn. The inten'als cut off by tlris
sclies of perpendiculars along the baso OC form a scalo of cotan-
genis of the angles nraclo by their respeotive raclii with the base OC,
or of trngents of the angles nrarlo rvith the sitle OL ; for convenienco
then rvo rnay gratlnate the bnse OC as a scale of cotangents, ond
the sido 0,4 as a scale of tarrgents, antl grarluating the raclii according
to the angles, they maho with OC t.he graticulo is complete.

In describing the use of this device, I shall refer to the point O as
tlre point of oriqin, to the line OC as the aois, to tho lines cliverging
l\'orn O asradii, ancl to the perpeniliculars to OC as norrncls to tho
axis. I ts uso is as fol lows:-

(1) Given tho direction and amount of tho truo dip, to fincl tho
apparent cl ip in any other given <l irect ion.

(a) Wlren tbe dip t loes not exceed 45o. Tal ie t ire point on tho
ratlius correspontling to the angular divergenco of direction betrveen
the given and recluirecl rlips, rvhich represents the angle of dip ac-
corcling to tlre scale of tatrgents (as graduated along OA), and follorv
the normal t i l l  i t  cuts the axis; the point of intersection gives tho
requirerl angle of dip, using tho scale of tangents as before.

Erample.-A. bed dips 30o to N. 50o B. ; required its apparent
,dip to E. 10o S. Tho angular divergenco being 50o, take the point
where the 30o quadrant cuts the 50o radius, and follorv tho .normal
to the axis rvhicir it cuts at the intersection of the 20o quadrant; the
dip required is therefolo 20o.

(b) When the dip exceeds 45o. Tnke tho point dn the axis repre-
senting tho given dip (using tho scale of cotangerrts alorrg OC), ani l
follow tho normal till it intersects the railius corresponding to the
angull,r' divelgence betrveen the r'lirection of the given ancl requireil
dips; and the poiut of intersection rvi l l  givo tho required angle ofdip.

Drample.-A bed dips 70o to N. 10" W.; reqnired its dip to N.
.40o E. Tho anglo of clivergence being 50o, take the point repre-
senting ?0o on the axis and {bllorv the normal till it cuts tho raclius
of 50o at tho intersection with tho 600 circlo; 600 is consequently
the required dip.

Should the intersection of tho normal antl raclius not fall within
tho dquare, a different procednre must be adoptec'l. In this case
the normal from the point rvhero tho radius corresponding to the
clivergence cuts tire onter quarlrant (thnt of 45o) must be lbllowerl
to the axis, and the rlistance betrveen the intersections with tho axis
anrl tho raclius corrcsponding to tho truo dip if laid offfronr Calong
CB rvill give the required anglo of dip;-or a liuo may be clraruii
parallel to tho axis through the point of intersection with the railius
representing the dip, and l,he point whero it cuts the scale on CB

,,will givo tho requirerl dip. For ths reatly application of this
I rnothod it woull bo advisable to have a series of lines parallel to

OQ rvhiclr, to prevent confusion, I havo not inserted in the diagram.
Erauple.-Ir bect dips 50" to N.E.; rcquiret l  i ts dip to N. 10'W.

Tho anglo of clivergcnco being 5;5o, talte the point whero the 55o
railius cuts the 45" cluacirant, and follow tho normal till it cuts the
50o radius, anil fronl that point follow a lino parallel to the axis
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(dotted in Fig. 1) i i l l  i t cuts the sitte -BCat 34o from C; 84" is iho
retluiled dip.

Frc .

I ro. 2.

(2) Given the apparent rlip in trvo clirections; requirecl the direc-
tion ancl amount of tho truo clin,

(a) When both the clips aie greater than tbe minimum anglo on
tho scalo of cotangents; tho saicl scalo to be usecl throughout. On

This method is in principle rigirlly acculate, but the clegree of
acclrracy attainable in practice clepends on the scale of tho gruticulo
ancl the degrec of care rvith rvlrich it is applied.

For tho solution of the other classes of problems, the scals of
tangents anil co-tangents reqniro to be extended so as to enrbrace
at least 60o of the quadrant and we require tlro cilclo round O to
be completed ; in Fig. 2 I have given one-half only, as this rvill
bo sufficient {br explanatory purposes,

\
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a piece of tr.acing paper tlrarv two str.aight lines crossing each, other

at riqht angles ;"pla"e this on tho graticulo itr a position such tl)at

on" i f  the " l ines'shal l  cut tho trvo racl i i  representing t l te given

directions of dip at points con'csponiling to their re.spectivo. anClglf

ancl the ot lrer l ie over the origin, t l ren tho point of intersection wttL

givo tle rlirection and amorint of tho true dip. l'his methorl is

iepresentecl by the dottet'l line in lrig' 2.^(1,) 
lYhen 

"both ihc given tlips nie Iess thnn the maximum angle

orr'tire scale of tangerits ; the 
- 

saitl sctle to_ be usetl tirr_o'ghout.

Take trvo pieces of faper rvlrose erlges are tr.rrly square, ancl-lav otro

with its etlge along ihe mclius rclrreienting the direction of one of

tho giverr',iip., u",t its corner at-the poinf correspont'ling to the dip

in tliat direclion, and lay the other in h corresponding posrtton on

the radius representing tlre second dilection of given dip, then tho

intersection of the free"e,lges rvi l l  givc the direct ion anrl amonrtt of

the true dip, This rnetlro, l  is lcpresentct l  by-broken l ines jn 
TiS' 3'

It rvill Lu .run thab neiLher of these methotls aro applicablo irt

every case, but only when both tho dips ihll on to a-single scale;

but irs thc scalo can-be extencled so as to embrace 70" of the qnadrant

without becoming cumbrous, one or otlter methoil will be applicablo

in every case likely to occtrr in practice.-
(3) biven the tlip of a bed anil the slope of the grouncl, to

tletlrmirre tbe direction of its outcrop. The methocls given un-der
(2) are to be ernploved, but in tlrs rev-erse manner, viz, that clescribeil

rinder (2b), where-tho scale of cotangents has to bo usecl, and tbat

unilet i2 aj, *here the scale of tangen-ts-must be useil.

tf tti" ,ii.e.tion of outcrop attcl of tho slopo of tho grounrl .bo
siven, tlre tr.uc tli| can bo ol-'tninerl by first rletermining the respeclivo

i, ,gles of slope ir i  the giverr direct iorrs of outcrop as t lesc.r iberl^umlt 'r

hei. l inq (1), i rnrl  then-corubining t lr t 'so by nrcthods (9n) or (2 l ' )  r ts

nrav be"ri lost suit lble. AnV other rnotl i f icnl ion of these, ' rvhich olo

al l"t l rnt ort l i l rar i ly occtrr i t t-1tt 'act ice, aro too obviorrs to necessitatc a

detailed cl escri ptir-rn.- 
A. ,eg".,l, p'.oblems frrlling nnclcr hearling (a)-'-vi1' tlrose connectea

rvith th'e t i l t ing of already iDcl inetl  betls, l \{r ' . ,Harker's method cnn

bo followed, oi the grtticule I ltnve tlescribed, by rneans of a piece

of tmcing plrpcr, but"this metLod is cumblous, pl'e.scnts no aclvan^tngc

ruhat,rrcioucr a t l i rcct rnt l  pulcly graplr icnl solut ion, I  lnattcl  of t l rcl

lcss conserpenco, f is t l re iutcl 'cst ol t l te.e. pt 'olr lerns is r l t , l tcr lanci l i r l

than prnctical, tho ilata requircd for their solution beiDg seldonr or

never obtainirble.

VI.-Tun Rrt:ntrc Sncrrox ar Wrcsrow, Lnrcnsrnnsntnu.

By n. Vrlsox, F.G.S., and II. D. Qurrttn.

A LTFIOUGH Rhretic rocks have alreacly been noticecl at one or

n two points in l:eicestershire, viz. at Leicester by I\{1' W. J.
Ilarrison anrl botween Borrorv anrl Sileby by Mr. Etheriilge,r tho
completo seqrience of this series has not hitherto been observecl in
that- county.- Very recently our attention has been clirectecl to a
' r' Quart. Journ. Geol. Soc. vol. xrxii. p:;'212 j Gror,. I\[eo' 1874, p' 480.


