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in North Arierica at about the same horizon. Tt is, however, at

Drescnt impracticable for mo to follow up tLis questiou for-warrt of
'access 

to 6ooks of refereuco; but this is of cotnpalatively mtnor

importance, aB my purpose has rnerely been toshow that thero havo

bcen crlacial erro.Li cornparable to tlat of the Post-Tertiary peliotl ;

o"a iio"iog .lio.un t;at sucl a glacial opocl did at otro tirne tffect

ututg" pot'?ioo of tl-re Eortir'* *oifn"", ii b-ecomes etsy,to.ackno*J*g:

thatiimilar perioils of coldl have occurred beforo and sitrce, and that

rvo nust nof attempt io ascribe every occulre-nce of Gltcial becls of

T;Ji"ty ot iite-Tlttiary age to so;o le1cly local cause' $"d
iia,oi,rg"ackoowledged t5'is, io at o,tco obttrin 

-what 
was wanted, o

ohecl<"on tho palreintologicol ti'ropioco, a ti.ro-signal o' tho c5rono-

graph of tl-ro wolld.
" Iiuto.-A month ago I would have appealed, as-pro^ofl positive of

the contentions stated above, to the discovery in tho Salt Rango- of

tlro Puniab of marine fossils identical with lhose of tho Australian

Carboniderous bocls. These aro cleriveil frorn becls rvhich exhibit

r*p1. p.oofi of glacial action, ancl rvero on.that. Stoy"d lt:lrn:tl
byrDr.'W"agon io be of ti_ro scme age as t1o Talchirs, rvhich ho

oltuua *itlt'ruott of tlo mcurl.lers df tlro Geologicnl S.rvoy .i-n
re"garding as of Palaozoic tge. 'tho pebbles in which the lbsstls

*E e fo"r,nd might in l:and--specinrens bo -talien fo.- concretionary

noilules, ancl an-imperfect desoliption of -tbeir mode of occurrence

would support tbis idea; -or.ood* t)re coincidenco of the fauna and

physical i6nditions with those of the Australian bej,ls is-very striking'
'ThLtu 

,*ut every temptation for ruo to accept Dr' Waage,n's cou-

clusions, but a carefui exnnination of t1e beds, and of the ntodo

of occurrenoo of the fossils, has coqviucecl me that this is a rnere

"oinci,luocu, 
and that the fossils, which occur as-transported.peb)lgs'

can conse(luently bo of no uso in determining tho homotaxis of tbe

fr"a" ftotf rvhiih tLoy aro derivetl. The strotigr.aphicul rela.tions

of tbeso beils are su"h- a" to associate them u'itb the Nummulitics;

antl as boulclet beds, llresumtbly of glacial origin, Itave beou. re-

cortlcd by I\Ir. Lydekhei' as conformrbly-urrderlyiug the Nttmrnultttcs

of Ladrili, there is no difficulty iu fiuding a horizon to rvhich lbo

beds can be referlecl.

III.-Esse'vs ou Sppcur,atrvn Guor'ocn'

Z.-Pnolalr,n CEA'Ncns on I'atrruor'

BY Il. D. Ornuil, A'R'S'I\I' etc'
' 

Penr f.-Gr,actar, Psnrons rn Lorv l:lr:rtunss'

TN mv last essay I had occasion to refe| to the fonner existenco of

I- i"Jtr.r*. in lo'calities which norv lie in latitucles lower than thoso

il.rut.,i.t giucial action is known to have reached, even cluring tho

iuut Ctu"iu-ipurioa. But, surprising as it may bo to find ovidence of

-f""i"f -"ti.,'"- *itttitt o iutu h.gt.ui of, and, as in tho caso of tho

X;;;; ni".t Couf-neltl, a fow d"egrecs witirin, t5o lropics' this sinks

into insignificanco in the face of the evidences.of' repeoted G.loclal'

p*i.at tfiat may be lbund in Inclia, and especially iu the Himalayas'
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_^J:tl?.1rTtr 
Mr..Lyrlelil<er has desoibed r a group of beds com_posed oI a.hlrc'gr.lt)ed- rrrar' ix, t ir 'ouglr wlriclr are scittered bo.lcle.s

or -crystall lre 'ocri; thcso rvere consider.ed to be of qlacial oricin.and indeed it is dit)icult to conceivc of cny other ."ti.hEi"r/."ffi"i
ll?_".., 

l]li't gloup, tho Punjal.Corrglonr",Li.., ias nnt yet t_reen iden-'neo,wrt.l i . ccrtarrrty in trre sirrrra regiorr of tr-re Lorve' I:r iural*vas:

iil.:Hil i',il "?Tli'; :i J:i',i""u 3;; j':ltion ar rcr arlpo.'oDco'ui' o'"
_A_bovc this gr.oup, rvlrich rnny r.c'rcsirrt i lro purrjrl Conglonrc'atcs

of -l iaslrrrrir, irut scr,ar.tc,l _fi 'L'r irru,n rry'" cousirlcr.abre thougrr.,determined tlricl<ricss of berls autl an i,,rconio.-ity;-;;;, tT,;Blaini group,2 rvhiclr is so u'iquc in its cha*rctcr., ancl so constant
ovo. a -li''go ar.cn, thrt it is :nost irupo'taut in urr,r.,roiliog tli; ,il;;;;;of th. hil ls. It co'sists of a ba'djseltlo'r ovcr , i0 feeti l i icrr,; i;hi":
bedderl linestone resting on- a " conglor'erate," the matri- t"i"*usually a fine-grainerr srite, through rirrich pebLrles 

",ta 
u""r.r"*'"?slato crrtl quarrzite nro scattcretl. ^' ' I 'rrc aspect^of trro r.ocl< i. a*ii"ai 'glacial, and rny colleaguo ltr. C. S. lriaJie*i., t;. .li;.;;'r=,r'r;

pebblo-sclatched in a tri"n,,e, very su;4gest.ive of icc actiorr.
Yet hishe. i, the series tlerc is"thc iri'unar*iri group, rvrriolr, thoughit l-ras so Tar. yiclt lcd rro scla{clrcd p"frfrf ., i .-eu.fr*i"iri,"" t'n;ilr-r,,i"c;;;i;;;; j,",";:ij:;.",11|:j:,i:Htl',:.";J;i{

base of.a.quartzite series, irovisionaily knd*n as the l, iwar;, ' .;;;;
Leds orisinallv cornrrosed df f ioo sa'ri t ' .oush *rriJ' r."", i; i  ;;;;:urents oI quaitrite sonreti,oes ov;r; i l ' ; ; i tamere'a'e scattered :tl-rese bedi aro associated t"itri u- 

"lry "onri.u-gro;,rua 
ar.kose, itserfindicative of a mo.e seve'e clir 'ate than norv 1r'evails in these rati-turles, even at a'altiturle of 15,000 feei. I'beJe rast trv" gr""p. rr"r=not yet beerr proved to be distinct ; rrtrt t l_rere is'o r.easou ri, aJrrrti"gtheir distirrctness, or snspecting tl ieir identitv-

All tLese beils a'c corxl,icrro*rrsly of subn{,icous origirr, ancr if weexce-pt tho l]h,war beds-which tn.,'u so 1'o'r. b"u,. iclintified io onu
13c1titf 

only-too rvideslxeacl iu their airi.ifrrtioo antl too constantl '  t 'elr crraracters to render,it probable that t l iey a.e or ottre. ttraotualiue origin' Thcle ale, bgsi,rcs, very gootr re&solls, rvrricrr it isneedless to enter ou L:1.:1.1o,- .u1,porii,g'tt,ol 
"fi 

tLu'.;i;;fi;
betls of the Lon'er I-Iinalayas a.e ut -".ilro origrn,

r' the lorver rliurarayas no pre-Ter'riaryg-t*iut t.a. of later crats
ihan the Ilir,wars have yet been detelnrined; but in Ladak l\Ir.f,ydekker has describetl a group of ber.ls rulricl, i.i;si 

", ". 
*; f",ffi l";i, o,r 

"rlyi n g tl,e Nurn rn ur ii, lSro 
*ttt utt of gl aci aI

,.i"?'#i,i:':"",1;:1,"J;:,ffi '1::l.'";il:Til,1.r:1,,;:.xT?igl":'f:
,19ii* grou,1r," wLiclr. was or.igindly a*r"i.ifr.a ,. Cr.tn.*u., ,,i jt f t tely, otr t l re sir.unglh of sorr ic CoinLlurie, iJro',iir' i.-a"ri,^iin"i"i,i"r, wer.e s uppose,r b #T::lt .lit!l"#:tii:

,,i liil,"ry:.Jljg*i,i,:'oiti,? l,iit,iu;i;:"\",,}.%1;,",,.", survey or rnclia,
3 flcriroirs Gcultrgical Sulvcy oI Iutlia, .rol. r.rii. u. 104.
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cretionary qodules formod in situ,has been declared. to bo Carboni-
ferous an-d contemporaneous rvith the Talchir group of th-e peninsula.t
This last supposition nray or nlay not be true ; but, as I have alreaily
explained, tirere can bo ito maoiror of cloubt that the fossils occur in
trnusportecl pebbles, aucl ale consecluently valueless for determining

.tLre homotaxis of tbis group.2
. Besides tho Olivo gioup, I!{r. Wynno has clescribeil glagill boulder
becls in the Spcclilorl and Purplo Sanclstone groups of the Salt Rlng-e'f
ancl in the Tians-Inclus extension of that range glocial boulder bedsn
crop out frorn below a liurestone of Upper Carboniferous 18e_. - -

Iir the perrinsula rve liuorv of but a single group of glacial beds,
but it is not diflicult to account for tLre dilfelcuco; for, rvbilo the
oxtra-peninsular area has yieldetl an extensive ancl fai''ly completo
series of marino sedimeutaiy bcils, these aro conspicttously absent in
the pcninsular area. Tho limestoue of thc Yindhyan series and tho

Talcliir group of tbe Gondwanas nray bo of marino origin ; but, apart
fron thenr, the rocks of tbo peniueula, whero not of volcanic or nreta-
morphic origin, are almost entirely river cleposits; so that the abserrce
of any traco of moro than a singlo glacial peliod is more than
possibly duo to their recorcls having beon clestroyed.^ 'l'hcs'tr thcts alo in thorusolvcs sulficio'tly stril<irrs ond t'li{Iicult to
reconcile rvith some of the generally accepteil hypotheses of geology,
but they aro etnphasizetl by a tletailetl examination of two of the
instancei. 'Io take the Olive grouir o[ tLe Salt Range, boulilers and
pebbles shorving glacial strin are abundant, ancl it is by_no rueans-unusual 

to find'an irregular-shapecl mass of harcl crystalline rock
with one, and occasionally more tban one, of its surfaces grounil into
a flat facet, smoothod, polisheil, ancl striateil with rrcarly parallel
strire. a

In the caso of the Talchir boultler beil of the peninsula, it has been
usurl to ascribo its origin to lvinter coasi ide; \ut the flattenod
boulders of the Olive group indicate a nroro prolonged. wearing, a
greater plessule auil a greatet' constancy.of direction of motion than
Can be accouutod for on this supposition. lVo aro consequently
driven to the hypothesis that they havo been'ground by a glacier
which descentled to the eea-lovel anil gave off icebelgs there.

Nolv tho majority of tbeso boulders consists of rocks of recog-
nizably peninsular types, not a few are of a very bigilly siliceous
felsiie porphyry, which is at present only knorvrr in the Rajputana
Desert, anil not a single fragment has yet been found rvhich can be
cleclareil to be clerived from a I{imalayan source. Besicles this, the
oebble band fronr which the Conulariereforreil to above rvere obtainecl'exhibits 

certain peculiarities of clistribution, which indicato that
the sourco from lvhich the pebbles wero clerived lay to tho south-
wards.s

I Records Geological Survey of Inilia, vol. xir. p. 22.
I lbid. n. tZ7, et seouel.
3 Ilcruo'irs Geologicil Survcy of India, vol. xiv. pp. 8?, 93, 214, etc,
{ Ibid. vol. xvii. n. 239.
6 llecords Geological Survey of India, vol, xix. p' 120.
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:r,$;jiilr:*'*.'ffr :ll*}::[i:i:,r,"H{il1Ti::ii:;i;:,.,H.j:
analogy is in favou:m a r i n o. " ; r,, ;;; ; ; f , lJ,"': *;ir xJitililt,"l ;J*:1# +; "Tii'f; :"iir:1"i,'",rt?i:::,",",:'1"fii*;"l"li"lut:#;f sliligroup of tbo Salt Rango rvcro l ,cirrq dcnoswhich desccnded, to t,Jl desrces or ,t,, Er,,:1"""'"'lii'it H";* ':;l;:;'i:1"'"'l:'i;':"i'i'd;iifi:

e,.il"fii"rnff,li,ll,,il.O 
almosr unlinorvn rlncr Jying berrveon. rho.rt,!"_d,,-D;;;;:;';":,1,t*Ipj]:i,,:i;,Llli"i'"rui:|"*m*;*J

of Pok'an, in N. latitutlu zdi-'ss;,^""-"'ra lancr-surface shorvins,pi ;,Xt.6ii y:""i,*:],fi , n: :*,1 ::'"', 1., ::'ifr ;; i # ; ;; i ; i
bou ld er b.; ;- ;il.il' ;";;, ;,, ; ;,, F, *i,i'" ii;iliih".i;l t "l:, 

r; 
i ;1, :ll:

{":,*,1 ;-|.l',ff Ti : "i g "- il ?" ;l' i,,'J *,:j: X;q;i * r'*, t r,.,",,*y r,"
it$t""r,',,".;.,rtsil$rff iT*iilril::ilil:l;i:i,l.',"rl:';li
ixr,?i"liil',i.'i:Tlil*ll:ll.*:i.tll,.';ll,tilitiltf*lffi tffH*
i i;: r,':i:. ",11i1" t,, | " ili i;ii*i i i,; r'l o " iri,, r a, r,r c ;, ; ; il ;; ;; ;, ;', "dr.,, oil,o o*i,, o,;"rr, """;p terl, i t f.li; ;; 

-il,;; 
;i "i::,3 Jli,rHhlwill-acco*'t for tle torg'bnos"lf tj;; ;;;il;"

;: rl*L;,r*,' ;;";ii;.' p.,io r o r u* ",i. i."". : Ji*11,":l;' l,ii, Ti$
l'ho boulder bcils in tho Desert lrave been

;::ll*l:k l, ft1,#i i, il, ",0 ici u i ir" ";' ;ii" : :irl i l:l ;llll... li:;i t, b r, i r,,,tr,.;' ; ;;;";ijxi:"; P_:,ll ::, i ir,il" 1ll, 
.v" " i ;; ; ;i ;; ;;;;

common; ancl in N. laro,,,ock oI very ;il:il',Xi lf ;Rillfi{ijiiiiii+'#i ff:,"I:
n:ii::r:Jirr*"J:"',.#"lit,_l[;r"]yi";1#.,}.]'+ib
.'luiiffi ,olli*;,:,',,il:"*ilJ]:;f f f ,lFjffi l:;};,1#purely inferenti l l  natuia n ce -r,o m," L i;i,', ;;';? i:' ui|,:,,,: HTJ !.ll,iliili"X,,il, *: *l;
ff ,ti;::ff T:fi ;,Ll1i.*.,*.n *n.gi,, oririJ-pun in. nio. "*", p"il,i
\ tw e e u i d en c e x " i: r ",ii J tii,", j nm:;,*";,. 3# ?j 

u,1*;affi 
,,iless thun 27 Llegrcis fi.on tt,, Uiro,tor.v'veL'Le 

'u 'tLc

penr IL_GENEIaL Coxsronnerrorvs.

^_rI^l]y 
IolS 

!g:" knorvn.that thele rvelo ample pr.oofs of tlic formerffi l"iT.'"J:,iiill$;"#i,il.:ii,11'"T:lt;n::lli:i*tl:*$d;
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l'"'.:.,-T""s";$i,{}::d:}ffi "*:Tir}ilii#:."il11:in"*jliy,
:k,6;;:"""I;"*"'"i?{::';}.:li';::l';,:'tglli''J-'t'Jli"-!'ltil:
incr the evidel)ce ot lD

*ki"rtl'+ii:i.l,ttri##;"tj''#p^fr +}.*.1'-#-
i*'l":.m ff ,ilit' 4',Ii:,$$ s :,**;i' r";W $j,;
[:i,J:iir:!1i"''ip**:,'JSru;lln:r*i::,m:'f]!pi{*+'1i
ll*;lf;il;s":iH:"'*T*;:\TJrt",:"i*Hi":;..'Y*;.:"1!:,''1'*
:i'ffitTll*.:?*i""*r+rn*fiu*Hrff$nfi'm
I'$jiiti:rv'{"r
illi.,';t1u*",*',,i1f{:it"-,,",.,4ll''""""t"'$-'t'"}:'m:';r-Hi3
;-ii'"'l-#-"lJ$'"":li'Ti*i*i*;i':t*:.r;"iir'n$T;
Hil[*liuigd#ji,]ffii:}}}'ffi
i,""'J^:iiiF,ii:ili*Jiii*'','*q=tg,:li{rtt#rti
l;it,lit. i;**sluiil{t'+:ilffi *:':'}it'ffi
, *l -*ff**tl,t:"T*--':i't y"*{;#".,;,,:i.ff",:l',""1}:
r,,ffi ::.*::iifr :',':i,t':!ll:*:I'f".*H.'r**il$q*
*i** *i** ti: ir ;:.:m'u"'* : *i*' * s rm : "*:
***;uu**iu*ui:'*p{,'l:l'.'; H,r:}ri,'':'i'
:;ti$lli;;*'"'i'j:t.i:r}illTii:ird"'*:;tl"$ls::;3;:$"$':li3;5:
l7I ' -Uurr '
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reasoning rvoulcl bo cleriveil from tho doctrine of permaneuce of con-
t inents. 

-I t  
is, hewevsr, by no means inconceivrblo thab tbo trvo

hypothesos ruighi be quito consistent; rvero the differences betrveen
tLro contincntal ancl oceanic arons entiroly due to iliffereuces in tho
structuro of the crust, tlre latter rnight sbift ibs liosition lelalivo to
the coro to any exteut u'ithout interl'eling rvith tire relativo positious
anrl fonns of the coutinentai and ocennic irreas.

But is this doctrino so well establishecl that it can be used ag an
atgument auainst auy hvpothesis rvhich is trirly stpporicd by knorvn
lacts ? I tirinh not. It is unnecessarv to refer to tho fact that the
" Oceanic" islantl  of Soufb Gcolgia"lurs boen fouud to consist of
clay-slate,2 and not of v<,rlcrnic Loclis, as et ltypotlrcsi it shoulil, fol
there ar-.e certrin peculiarities, .in the paleontoiogy of Intlirr ancl
Sonih Africa, which inrlicate the fotrner existence of dirsot l,rntl com-
munication bctrvcen tho trvo countries. 'lhis rvrrs first liointcd out
by I\Ir, lI. Ii'. lllu,nford, whoso paper is sornowbat conteurptuously
dismissed by Mr. Wallace with tho reuarh that " the nolion that a
siurilarity of tho proiluctions of rviclely sepirrated confiuents at any
ptst epoch is orr ly to be expiained by t lLo existonco of a dircct land
connoxiolr, is entirely opposed to all that.rvo kuorv of tlio rvicle rnd
varying distribution of all types at differont peliocls, aucl is uo less
opposed to rvhat is norv linorvu of the geuelal peunanericy of the
great contiuental ancl oceanic alea$." ' This, however', implies a rnis-
conception of the uaturo of tho evidenco, rvhich is far h'om being
based neroiy on a " sirnilarity of tho productions " of the trvo
countries. Thero ale in Afi'ica brvo c.listinct flolas of cliffc'*ent ages;
ono of these, that of the Beaulbrt bec1s, has a flora consisting of fi.vo
dist inct species, of wLich ono is ideri t ical,  trvo are closely al l iei l  to,
fonns found in the Darnuda beds of Jndia, ;r,nil if rve acccpt Dr.
Feistrnautol's 3 opinion, all belong to Dri,rnuda genera ; associatetl
rvith these plantr is an extensivo anil peculiar reptilian fauna, of
wlriclr tlre nrost proruinont genus is Dicynodon,, a gelrus at preserrt
unknown elscwhere except I}om the Panchot beds which overlio the
Darrru<las, ancl an<lther flotrn, Micropholis Stowei, is a ncar ally of
nrachioyts laticclts fi'om the l(amibi betls of }Iangli.a

At a highel Lorizon in South Africa, in tlie Uitenhage formation,
there is a flola consisting of 12 clistinct fonns, all genorically different
from any of i,he lleaufbrt species. Of tlrese, one is itlcutical with,
four are closely allied to, species fi'on tho flora of the Ilajnrahal group
iu India. Tho clifferenco between tbe flora of tlre llajnrahal gloul-r
anil of the Danuclas is almost as gleat as in tlie case of tho tu.o cor-
responcling Africau gloups, for thele are only three species in the
Rajmahal flola which aro in any rvay allicd to any of tbs l)arnuila
plants. We bave then a close ancl contirruous siruilat'ity betrvecn tho
fauna and flola of trvo countries lastirrg through a period long euough
to allorv of a cornpleto specific, antl ahnost corlpleto generic chauge.
' A sin:ilar bu[ even tuore conclusivo argurnent rnay be deriveil

I  Nrture, I \ Iarch 27, 1884, p. 509; Gror,.  I Iao. Dcc. I I I .  \rol.  I .  p. 225 (188{).
2 lslarrd Lifc. 1. 393, i  l )alc,rrtoglrpl ica, tS;S, i , ,  t f{ . '
{ llanual of tlie Geology of India, vol. i. p. I23. " ' 

Z0
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+il:f .tim'r:*;*;"'3!i.""T'T':*'""'li.tl#:.?::'"-*; ;d ;i;' ; t;*r' im;*' ",[o!"'*]ilt.':1l6li f J,'r::#,ifi
fi:A iiXiJ"lf ",0'"'"ll'i'; 

f :, 
"' 

*;1' 
t "i *iiJ'itv " i " 

- ii'o o tr' er'

R. D. )klhant-probal,tlc Changcs of Latitucte. g07

l,l",il,,iir.'Bkii"'."'l'J!ii,'Tl!:i#J""'tl:,,il"lltXrHf ;i:::H"ff $Arakan o' the o'e si.o anil the lMestern N"*uau ..gt";;;il[ ;i;;south coast of Arabia on tho other. irr. rr""u-irr.s another argument

iiT:::l'.!ilJ:",fJ::1,,it;',5,*ti'],',:'"ff :',',i'".,:,fi "lilggl**lcon'exion betrvcen tlre fannas of thc"so.th t.rai"', ancr south .r\fricanC'etaccous deposi ts. an d th e 
"ir."..in 

Jn".u tf."i' fr"tf r-"1rpr;.i^;;ilittoral origin,'it is prorrablo tr,"i irri. i"riJ-oiin u*tn.,a.tl to Afi.icr.,, r
_TIreso fircl,s irrrl icato tlrat t lro 1,",.,n",i.,r"o-ofl '*r,i"i, .o"lo nij'ii, Ti,, i..,,.s'avo riddorr too,in",lit1ti.l-# ;#l;t:

ilir*Hs,:tf J*li',:",:li';;;ili.{j,lfiili+.'",j!'+o;-;;
of tattuJe ;;";;,;; "'o"r 

tr,u pr.incipal no,.opn"l TJJJ[:;,1J]]*f:the American Journal of SciJ'c^e 16,-li"irrll ibsg, fioru..o;;*";;Ilnll gives, o' rhe aut'oriiy of S. Fergolu,'ti* f"fi"*irn"i_;l"t#Iciitudes of tho princilrot ot"rur*toril;Til,;;lr. antl Aurerica:_
\Vashington 1845
do. 1s63

P:rris 182i
853 1 1 " .  q

3go bB, 99,.25
.is,r Z8

4 g o  5 0 , 1 3 ' ' . 0

45'27' 60". 7
5C" .1  9

do.
IIilon

. do.
Romo
do.

Naplcs
Q O ,

I(iinigsLcrq
rio.

Grcen.wich
tlo.
do.

8 1 1
871
8 1 0
366
s20
8 7 1
s9n
E43
838

1r' 53 5+".26
51".09

40" 'rt 46,,.63
45 ' , . 4 t

64" 42' 50,,.7L
50,.56

5 l o  2 8 ' 3 8 ' . 4 3
38 " . r 7
37 ' . 92

8.15

Besiiles this thero ar.o th
follorving results:-

Pulkowa t g.t3
do.  t86G
do. Ig72

o Puiliorva observations tvhich give tho

59" 46',  18".73 + 0".013
r8" .6 i  |  0 " .0 r4
It i" '50 + 0".014

- r am aware that the most..ecent investigations-of trro Greenwicrr
g^bsgyationl by the present Astro'o'rer-R;i;i';""" s'orvn that therers. no proof of continuous chango-of latitucle ; but it i* .nrutv uoor.Ithing more than a coincidenco-rt*t iri" .i,i";;;";";;;J..l.i;
the samo dilection ; lratl the 

"lronge 
t;;.';;;'o-b.se.vationorlrl. i,.g*i.s of r.efricrion, it roo,,til*titJ"Ji"tf;tJrtJ:t::hibited tlrese srrang6 coinci,ten"es.- Tii.;; ;.; i;;*;;;,r*ffi"ifil

ir&'*{:i:J"{l;il,tsii:j:i'f,Xrttixi j:l}[l*r,i_il*i+
time, it would not do to attacrr t"" gr;-ii"dhnce to trrem in trrisconnexion.

*^1-To* 
important argurnent is to bc c'lcrived frorn ths carefulmeasuleurents of rhe pyrarnid: 

:: :t:::,uhich 
trave be.;;;;'b;
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1\Ir. Tlinr]ers Psbrio, The olientations of ths sides antl .passages 
of

tho great antl secontl pyramids valy not tnot'e thnn iJU" lrom eacu

oi;.i'fi; tb;; ;;;i' ;$;-i" ""'vi"s 
r,.ther'.thcn 5' rvest of north; r

it is incouceivrble that ti,i, 
"to.o"^plitoxiDat.ion_ 

of tho orienbatiol of

the siiles ancl passages of theso pyiamicls shoulil be due to acciclent'

;;; l. ir 
";"6eivab"le 

ihnt tt u t"uilau.r rvould deliberately havo

i,itro,luce,l a variation of somo 5' rvest of north' A far rnoro pro-

frufrfu u*nfo"utiorr is that owing to I shifting-of tho clrth's crnst on

it" ;;;";;";";i; ;;;. of ,'o"uolutio", the|o-Itas been a variation of

ii*t o*i""t in tbs dir.eciio' t'ue 'ort5 iinco the py'a*ritls rvcro built'
-SocL, 

briefly statocl, are tho coutlitiolrs of tho Pr:olrlct", -Il,l,l]il?
first a sroup of facts inextrlictble, ttnlcss wo 

1f,::li: l'i'r:$ill#i
" 

Jiirti?r" of tho earl,h's crirst on its cole, or of I

"t 
i i t. ."?,r, t l ;;;, i iy ^ gtoup of facts inconsistent with the only

h;;;;Gi. ihot coulo L"- o'g"d against the fi'rst s-upposition' ancl

i'riiijaiu . *t"up of facts dircctly con{irrnal'ory of the lrrttcr'
"-;;^;"; i;$;-I 

must apologize for a.y injustice I maylave-un-

inteutlonnllv-conrrnitteti ; a"n official 
-geologist.in 

.lndirl, has to

conteud rviih many difl icult ies, not t lre least of which ts [he rnrpossr-

;iii;;; keepins ib."n.t of 
",irteot 

literature, anil a want of leisuro

i;;;J;.i;;"i'ai"ot",it"t invesiigations' Ib had been mv intentio'

i"'tit'f. 
""ithis 

p^robleru ruoro thorougLly durirrg tlie current ycar;

i"t fr"tf 
"S 

beeu'cl*puteil to accompany ao e'oli^ssy t:. t]lttl ']::

ounortuniti is gone,-and uot l ikely to lecur lbr sotuo ycarE' r anr

;;;;q;;;ilritilu"..l to put 'rY t'oiet oo tbe srrlriect tosetlrer' sorne'

whrt hasti lv r confess,;t ' ;; 
' l" it 

l tt" nty good firtune"to meet with

;;;ffi;';1?Jr-.;lii"ii"anuor be ig"o'ed in any discus.sion of tlo

;;;1.;;- 
"i- 

scoloqical clitral es, mariy of them bavilg either.,nevcr

ireeu publish*ed aiall, or olly in a fornr noi gcuerally accessrulo Lo

European geologists.

IY,-On tnr TuNxur, Snctror Nnln EosrroN' Duvox'

BY the Rcv'  lY '  Dorvus,  B'A' '  F 'G'S'

mHE wliter has fol sourc time hesitatecl to seek in the pages of l'bo
' l ' -tuolootcar, 

l\ lecazl:tu a prrblication of lr is 
"*pttig1:::- ' ].f,?l:ff" .r,";; s,rl-'ject' IIe fell hif vear t"to " *if,";Xi,ilill'i-i,,'"iit

r.og*t:,I to it, and su{Iered tlrat mistalie t<r
.,Transactions of tho 

-D;.;"thi." 
Association for ihe Promotion of

S.iuu"", Literature, autl Art'" It lvill be his dutv' rvhen tbe oPpor!

tuuitv cotues , 'oona iJ,-t f ' t ' 'Lt ly i t  rvi l l ) '  to cal i  t t tention to t lut

;;i.iJl 
"";;il"';;;;';i 

ti* 
"iou 

pe'.it-'ilical' rn the meanti'ro bs

ifril f., tfr"t tLe rirbj"ct, uncl oven th6 mistahe associatetl 'rvith it, uay

be of soruetbing more if'"" fo""litti"*tt' Atleast tLrr: recautalion of

r rruUti*U.a e'-ror cannot bo too rvidoly cilculated'- 'i'ir"'tu;t"l 
on tho i. .t S' lY' Raiiway about a uilo east- of tho

t";;;i u;;iton pieris u t'itt l" a I' ancl W' dilecbion' The cut-

;,;; tr'" fV' otr iI'; ;;r;el cxposes tbe Tied l\tarl of the 'I'r'ias'

ilffit ;; ir," u""iir'. ;";;;;l;p";t' sorno blac-li o' srev bcds' rnostlv

r'Ihc Pr-ramitls anrl Templcs of Gizch, by W' IrI' Iliuilers Petrie' p' 1:?5'

(Londou, lliti3.)

Rct,,  W. Dou.ucs-A Scc{.ton ncar I fott i tott ,  Det;ott . .  g0g.

a'enaceous,-wlrich aro norv to bo discusscd. Both the rled xlar.r and
r'tle doLli-coloured a.euaocous bcds above trie'r have the sarno easLer.lyorp ot about OO.

^ r\bout a rui le to tho castrvard of the tu'nel is a uor.th a'd southfa1l1, a1ld the tunnel lierls ar.e on tbc tlorvltluorv sitle of it.
l\{r. II. B. \Yoodrv:rlcl and l\Ir. Uss1c1 1uJ iu tLu ruorfi ,,Geology

of Itrrrgland and Walcs," p. ZgT,fry tfi" f",.,".r, urpro.ru,l tu opiniontbr,t  , t l re betls E. of tho t irrrnol 'ru"".u Ga,r l l ,  anrl  iLo pr.cscrrt ivr i ter
altProaclrcd t lro s.rrbjcct rvi tL a t lccit l t . , i  Ir 'c, l isPosit ior i  i rr  ravour. ofLl)oI vlow. l lo dit l  not lrc. lra|s al, taulr t i rr-r rvciglrt  to l l rci '  olr irr ir_rn
t lrct bo.ouglrt  to h"uu i luuc, ' for. tru t ,"J scrir" l ,o.*, arr i 'cd at tho
rrupresslon ttr t l  their.  opi ' io '  was but a conjccture, a' t l  t l i t l  'ot
ptgfgss to be more. Ner,:ert.heless, hc rvould Llve ruuch hcsitatetl to
call il in question, rver.e it not that o piu"u oi 

""tirely 
nerv 

"uid.o.uwas prescnteil to l-riru.

- f ' the course of corresponrle'co rvith the r.ai l*,ny off icials, bo rvas
inforured that at tbe Engirreer's offico of tire ii,.itt"Jy company trrere
rvas.a dclai lci l  diasr.arn of t l ro tuuncl on a lar.(c scrr le. I ic rvcnt to
:9u l t , .  arrd was br.ought fucc to facc rvit l r  ,r-di l" , ,r ,rrn. Di i l rer tLe
blilcli be(ls rvero lihaetic, or the diaglaur \yts wfuug.

Could tiro latter bo .lvrolg? Tire unlinorvl eigineer rvho con_
structecl it had hail exceptioiral facirirics rb' accuricy. shafrs r-rad
Lecn sunk at f i .cquc.t i rr to.vals, and. t l rc 1ro*if iou, t .hicl i"uoss, cLar.actcr,
artr l  colorrr of ovcr.y _berl -rvas givcu rvi lh grcat exactucss. nlarry

lf  : . t ]scnds 
of 

,pounrls. l_rat l  r lcperrded uporr i l re-gcncr.al acculacy of tbL

Lull tutt :  
and thorrgh thc uplrc'ruosi LcJs dit l  rrJt aff*ct tLc trrnirelr iug,

rt lvas but reaso'ablc to suppose tlrat thcy .lso rvo.kl be correcti-y
giveu,- A'd in thern was r:e'pr.esentecl au"nnc._,nft,rr.ity exnctly lilil
tirat 'rvhich exists bctrvee' tbe Trias a'cl the Gr.ee'saircl i' ail the
country ro_untl about, tLe .Trias (ol lilrrtic) dippiug eastrvard, tho
Grceusand al-rove i t  being horizr. l i lal .

A g'eat urrconf,r ' rrr i t ; i  iu t l ic rrr idst of the cretaceous scr. ies was
not.to-l-re thougLt of.  I f  then trre diag.am rvas r ight, the lorver betrs
coult l  be'othirg'elsc but l t l , ret ic, Ait l  such trrelrr.csenrrvr. i ter con-
srdcrcd t,henr to l- ,c unti l ,-altcr.a lrcrscvcrirrg sr, lr .cl i fol  fossi l  cviclcnce,
ne_at lasL lourtrI  lL; t_rut lo !  thc fussi ls wct.c Crcttrtcous !'l'hey lvere :-

I n o c e r tn 1t.u s .c o.n cen t r i cu s (P rrk.) (ab unclaut).
Turna t t lla (l ct tou) a/oiir (Sori.)
l?ct t i l  / Iuqdt t tosl( les (So\v.)
l t tat t t0ld.

l i l  u t tuts.
' lbUii la.

f i.roq v ra.
t 't (t 1t )ic unts.'rhe abovo occu''ecl in-,'l blacli ure'ry clay betl abo.t six feet thicl;,

rvhich conrcs irr t lLc rnir l t l lc of t l ,c ser. ie". "
The- diagrar', rvhicL-tcstcd by tho exposctl beils at the base-

nrust be accu'ato i ' the.nrrr in, is lertainl l" i ,accnr.atc as rega'crs tbo
upperuiost bct ls. As bcfo'e .e'r i , ' l iet l ,  thev dit l  not affect t l ic tu'nel-

J: ' ,q: 
. l l t , l  wcre perhrps carel, .ssly 

", t , t .4. 
i ,"rtra1,5 111,j  t lesigrrer.wns

11, !ar[ 
rnspn'cd by tho analogy of tle sur.r.ouriding couut.-r.;,, rvitlr

$hosc gcology he..rvas 
.presumably to sorne extent ait luaintei.  Brrt

as urs,very nl lne ls unl inorvn, anrl  he cannot ansrvcL fol l i i tuself ,  ib
ts uscless to discuss his respousibility ft_rl the elr.or.


