
2g2 Prqf. E, A. Nicholsotz-On' a New 9iho"'i'an Coral'

TIrs structuro of Desnt[dopora alueolaris can be-reailily made out

bv means of thin sectious, it these Lrappen to be tahen from a

;;."i*;; il*Ui"t tttu skelebon bas not been much alteretliy*mine-

;i;t.". 
-1; 

tuu!*tiut t."tions of sucl spe-cimeus (Pl' VIII' Fig' 4).i

tho walls of the c6rallites aro seen to be of nroderato thickness' and

to exhibit  'o traces J i tru p. irur4ial wall .  ,Notr.aces_of septal

;;t";;. are to be detccted, and tbe visceral chambers of many of

tbe col l l l i tes *re . l i rect ly continuorrs in rvincl ing series' In ver[ ical

sections (PL YIII '  Figs. '5 antl  0), t l re nural pores are seen at t l )o

ooioi. *i".u tho plaie of the s'ection happen-s to coinciclo with the
t*"ff, 

,i tu, 
"o*tiit"", 

ancl tLeir. 1,r"scnc^u-ir furtber_recognized by

tho common occurrenco of interruptions to the conrpleto contlntllcy

of the lvalls. Where tlle section happens to intersect oue ot tDo

1'o*, or.o,rnuent corallites in any direction'except a clirectly trarrs'

verse one, the tabulm aro seen to bo vesicular, but at other pornts'

tbev aro as a rule conrPlcte.""i'";;;-tp."itt"tti 
tlrs sl<eleton 1as undergone considerable

secondury change. ancl the appearances pre.sented in these cases aro to

o l"rou Jxtent Ei{fere"tJo ,i,ilrt tlrey aie in normal.cxa*rples of-t5o

speciEe. Tlrtro, iu such cases (Pl '  VII I '  Ir igs' 7 arrd 8) '  the walls ol . t l ro
tubes are cousiderably t lr ickenetl ,  and in tangential sectloIIS exulDlr

a-r,ecutia, bcaded upi',uo.uo"u. The saruo t5ici<enirrg oj.Parts of the

,vi l ls of thc coral l i tes is shown in vett ical sections. 
' I 'ho hrst sec'

tions which I exaurineil wero taken frorn a specimen which hacl been

itlou.ulir*a in this peculia)'way ; and I was led frorn tho phenon-reno

*fri"iitttuv present6il to legard the species as- being- a. peculiar^form

of Labech[o,-tvhich l  naued L. alucolaris, wit l tott t  glvrng &Ity lgnro
or descripbion of it (I\Ion' Brit' Sironratopolotds, .p' 

Ultl' D-t:"ll,t:::

tions alo,'in fact, sbow a curious Iikerress to Labecltia, and ?altlcular'ly
io 

".rfoi" 
specimens of. tr. conJerta. It need_hardly bo said, howeveri

that an eiamination of sections of a well-preserved exarilpl€ .ot
Desmidopora alueolaris leaves us in no doubL as to tbe systeolatrc

position of tho sl,ooies.' 
iiin otion aitl, Locality'-Raro in the \Venlock J'imestone of

nuai"v. I  am indehte,l ' fol  nl l  my specimerrs to the kirrdness of

itlr. Wi[iaru ]Iadeley, of Dutlley.

EXILANATION OF PI,ATD VIII.

F ro . l 'Un t le rs i t leo fabrokcnspec imeno|Dcsn i t lo 'poraa luco la r is ,N ich . ,o f the
natural size, shovittg the cpithect' -

.. 2. Part of the surfrue ot" tLe srme, errlarged si-r times' In the portion
" figuretl ntost oi tbe ualices are coullucut"
... 3. Another pa.t oi-ihe-surface of ihc slme, enlargeil six-timcs' In this
" 

v' *- 
oLti"ii 

"i 
tlru ."itu.o a goorl many of the calidee are definitely circun-

icribed.
., 4. T"tf"oii*t'.ection, eulnrgcil sixtrintcs' T.he spccimen fromwhichtliiswas- 

iaken is Lut sliglrtly dltercd by mincralizatiotr'
.. 5. Ycriical section of "thciame specihen, enlarged six times' I

:: ;: pil;l';1,; t*.ctliug sectioui.enla.rged trvel.-re times. slronirs murnl pores.
,,,, 

;'. tir!."ti"i,,'..ti*'"i" *i"*itii.a ;peciruen, erLtrrgcil twelv"e tinres. 
- 'I'he

"nn.".,,,,.""'"i.ii."t"a 
iii itLi. {"ction 

".. 
no"t rt all urrlikc thoss

.it];trit",l by mtue fururs of Labcthia'

,, 8. V..iit"i t..li# oi it," ptttuaiog-:.lYi:t.*3.^"^ol"tecd trvelve times' Ilcre'
asaln, rne appearcuces are very rrKe luose shoivn by vertical sections of

Lh b ec h ia co t rJc t ta, Lottsd'
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fl .-Dssavs or Srrcul,a,rrvu Gror,ocy
1.-Ou I lo:rror,rxrs,r. tru CoNruuponaNErry.

l ly R. D. 0r,ou.tx, A.R.S,II , ,
of thc Gcological Survoy of India.

JN any inquiry into tire history of the elrth as a rvholo, we aro mst

+ at tho orrtset by a serious difficulty. fn hunran affairs a geueral
viorv of .history, nol continerl to a single countr.y, rvtruld be practica)ly
luposslble, rvero wo iguorant of the lclat ious of tho various eras
lrorn rvhiclr diifclent r.tces r.eclion their datcs : thus, it *,ould, be
impossible to write t  corrnectet l  accorrrrt  of the history of I lurope in
the clrssicl l  Pe' iot l  rve'e i t  not possiblc to dcte' ' i .e-tbe reiat iou of
tlo Olympiur era to that dating frorn thc fouudation of the city of
Ronre. Yet tbe supposecl cusJ is not unl i l ie that to rvhich 

-tho

geologist addlesses biinsclf rvhen hs entlcavours to ruaho a connected.
sur_vey of -srrch rvidoly-separ.atcrl r.c,gions as Ilnropc, Iudia, Australia,
and Arnerica.

fn tho supposocl case ofl the Grecli antl Roruan eras, there ars
numerous l ioints of coutact, priucipal ly t lates of batt les, rvhich,
having bsen recor,Ied !y bottr uutiu,rr'"."urrling to their orvri systern,
enablc us to comprro tho two, tnd so to deter.urluo rvhat rvoull'bs tho
dato of a-ny evenl, -recortled by the ono, had it been recordecl by tho
other. But in geology rvo have no such points of contact; there is
a very gel)orel tendency to lcgtrcl auy brvo scr.ies of beds, in rvbich
a few fossil folrus specifically identicil ale found, as of contenrpora-
neous origin. l 'hat tbis vicrv is cr. l .orreous, and thtt  i t  rvoul i l  bo
nealor tho truth to say that trvo widel.y-scparatetl bcds, iu rvhich tho
sarns forms alo found, could nob bo of cintcntporarcoLls origiu, was
long ago pointed oui by Forbes antl Buxley, the rvoril h6notunis
being invented by tbe ltitter to express the reiation existing. Molo
recently, at the l{ontreal rnectiug of thc Blitish Association, Dr.
Blanfold rvenl into the question ib leugth, antl fully shorvecl Lorv
erloneous is the assurnption, ot'ten iacitly marle, tliai sinrilariiy of
iucluded organic reruaiui inclicates coutoniporaneity of origiu otvthe
betls irr  wlr ich t lrey arc plcsorvcd

Bo it undelstood tlrrrt I aur in no \f a.y desir-ous of rlepreciating the
value-.of palaontological evidence; but, for tho purposjof rvhat"may
Le called_ historical geology, tbo nierely approxiniat6 conternporaneit!
tndtcated by lroruotrtxis, bowovor pet.fect, is by no rueans sufficieul.
\Vhrb rve desire is sonretl-riug apprriac)rirg to tb"o accuracy of dates in
rvritten li_i9tory, rather than tLaC vague .iboruotaxis" inclicatecl by tho
Stono or llronzo ages, rvith rvhich we have to be satisfiecl in rvliat is
knorvn as the Itre--tf istor.ic periorl of Lrurnan history. As long as wo
are^clealing only rvith tho history of a single limited region, nolclious
difficulty is-.likely to ariso; bui rvhen rvo tty to briug-tbo liisbory of,
scy.,.Austlalia and Durope, iuto relation rvith each other, a cloubt rnay
rvell aliso as to 'rvhetherl betls rvhich woukl be classed as Irorver Cai-
bouiferous if -thcy occurred in Duropo can bo reaily cousider.cil as
of _that age rvhen rneasured by luropeon standards. 

-

. this is a rluestion that palitonfology alouo can nevor answer.
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.finall_y, and wo are consequently compelled to search for soms other

uria.ilu *ftich will enabie ut io suyl in somo cases at anyrate,.that

the beds al.s or ore not sirictly contemporaneous in their o^rigin-

One uossil.rlo merns would bo 
-the 

tracoi left by a periocl of colcl

sini lai  to tLe well-known ,,Glacial 'er iod " of Post-Tort iary t imes.

Tbat thero rvas such a period during which -an arctic climate pene-

trated into tempelate tfuioos lras been aruply. p-roved, attd we tnay'

I think, safcly isstrurc tliat this " Gltcial " period of colil wa's con-

temporaneo,,J in both hemispheres ; fot', wbatever nlay -havo been

the'causo of t5e coliler clirnafo which p'ovailed during tlrat pc.iod,

it must lravo affccted Lroth l-remispheres in ths saure maunor at the

snlno titue.- 
f ;; not overlooking the fact that tho rnost probablo theory o^f tiro

Glacial poriod, that oT Dr' Croll, necessitate$ the glaciation 9l o1"

LenrispLire contemporaneously with.tbo. prevalenco of a mild climato

in ttie^other'; but ii' wo talio ibo Glaciil perioil as a wholo, which

inclucles all the minor glacial and interglacial periocls, w-o rDay say

that the Post-Tertiary deposits rvbich show signs of a colder clrDrato

ttt"o ootu |rovails Jro o'f cuutc,tlporaneotrs origin, rvherover,they

mav bo fouiril. Bv tiris I rnust no[ be understooil to mean that any

ono"narticular bcd in ono plnce can bo clcclared to be contemporu-

neou's rvith a definito bed anywhere else, but that ths serics as a

wholo were of conte'rporaneoulr origiu, tLrough the actual limits may

not lrave been tho sarne in both cases.
If wo can prove that similar GIaciaI .po-&t bave occurred, cluring

ths sedimonta^r'y periocl, usiug tho term to denots that -period of tho

Darth's history wbiclr is reprlsented by tl'e sequence of,sedimentary

formationo, wo'sltal l  l tave an impolLant cl teck on the-palmonrologlcat

tiureniece. l,v wltic5 wo can deteimino whether it is fast or elow' 'l'o

urou^u tlir it"rvill not bo sufncient rnelely to point out that evidences

[r stu"iui actiou ]rave been cletected by various obserrers in strata of

t,n.'iouo ages, a'd iu latitudos lowor tlran thoso in which icebergs aro

*"i *itUlt iho present day; but if it can be shown that, in sevet'al

rvidelv-separatei l ' reqions, and in slrata wlt ich can on independent

o.ouJdu b^e ehown tlo be,' at lcast, ap'roxinrately bourotaxial, there

iro to be found extensive indications of glacial action, wlricl-t alo_ not

soen in tho beds above or belorv, we maiy safely antl fairly concludo

that they all belong to a singlo Glacial epoch comparablo to tbat

of Post-'Iertiary tirnes.
For this pu.iouu I shall tako that Glacial periotl representecl by

tho Talchir^bed^s of India, the Ecca beds of Afi'ica, and celtaiu beds

iu Australia likervise of slacial origin, I chooso this particular in-

stance because tho cletail"s uro moie familiar to me than any other,

a,rtl moreover I shall be able to placo beforo the leader.s of this

l\Iac.rzrxn somo recent arklitions to-our knolvledgo of tho geology of

these oountriee.
It rnust bo well known that there have been sorious differences of

opinion regar.tling tl.ro age of the Indian and Atstralian Coal-measules,

aird that tiris Aiti'erence"has practictlly been between the fielcl geolo-

gists on the ons hancl and tho palcobotauists on tho other. 'I'he lbrmer

R. D, Oltlhant-On, Ifonotanis ancl Cotttentporaneity, Zg5

;,',3,,lfiilf T#li,:t:"'il',X"?L*?,ft''i,'.:::#:.,1,':+T:l::,.Y
il:'i:.ii':*:1:?i,T"'-i,:%iiil#:i:;l1;&'r;;;;ili;,,;;;itii
nitiiffi yft "'lttr;'#1':t'".':f h,*:l*:i"i'Ji,'i3"."0
l*t, o,1,:,::1,ff1|tj*,'.o iiy D. u;;ib;;' *rt",l' im:ffi I?;
r,,oy,.r,o*on.,;;;;;;,;l'."rff, iliil,,','iL,l,J"ff:irb"J"fii lffi:u,,i".i" ,l

i6i:iri ni*:il:f itffi # l: fl jriil rl***$l;";'m
Iorver. lirnit of the scr.ics Uuai out,osu .;.i,;;;;*,:;';;"*#ffi irtl:;[:,:#trIrix"*Cril:j]r,I*,1ff
simiiarly sborv that tirele must h"; ;;n;-,,'asses dn rtrc soa be,,ncarh rvhich they ,u.ru a"poJi"tXolT[:f b:tr 1il?:

i'iliLf; 
':'l;':1u1".:1,ffi",'l:;f ,;llH:iitr',.;"":,ff 

ff ,i,,,,ijrfTalchir srrecies.

- Thus ite see that in fnclia, in South Africa, a.. in Australiathere aro bcds rvhoso naturo intiicat". ti,. 
"*i.tunce 

of ice floating at
:,:"?.i: tL:,::l-1.":1, in latiturles rvlrich it c.loes ,rot norv reaorr, and
:it^1tl."i JT,iq:tt l;y t'c f<-rssil plants contai'ed in tirerr.r on,l i" tl; ;;;;:

i_*""i:,:ili,lTJ,,:'ff i"',i..','fi il,9'"tn,i:r?j,J$l_,"'di,:ijiiT::il'"$""i:;"rT:11;;llif 
,iJ''"ttt "o'"'t'-po,"oniou' r" o.igin.

b";;;;;;r-#r,"a""i"JatYiil:illtt":!]ff l,:",f/t"",,"j':tJiiTi.'rll,l{arrd Australia *.u con"".n",i, by D1. n"i.t,,,"rl"i,; *,'o is Lt ,; ;;;;;disposed to unclerestimr

11 11 1 r .o o r r P o sc a r u o.,, ", 
j tf r li : ;:'"T, iJ, l';'J:lXllilT tfJ 

Ii i,:""? il: l
ii;',:"":::Xj i'i*.:11,1.".'ze 

IIr. I-llanrord's adrtress. u"r io 
""te"al

lti;hxrt jif :tT T iq' ; r' ;il3'd, J;J,'i, ? "1il': ?'.:u,J,i il::
o.q u i.or .;il ;;.." dil{,l::xl]:".ffi Hjln;H 1,.i",lerer 

to in ro'mation

v,i;*,"u"1'i,l;'1i,.':,,i';ii::,#.JT ;n,frui'ou rrra,sh becrs of
io Ao.i'.;i; ;;':';; "i;* So'rh \yales rr""", #udi"lr'ji ffi:ilil.:abundant i' the 'rari'e becis belorv trre-cJi,i-rr,.o.ur.r. r a'r 'ot

iiii,:?l.H'it,|ililfi "[1::!'t;,i:in*iii;_,,1i'',"g*th:
as secn i' a collection of-specinrens r.oio n"tu sorli r,v"r.r, rr.i*.".ithe nrari'e becls of tlio \ydilongong ai.t'i"t-;oi tr,s bourder-becls of

; $*:t"t:f"Sf;:l',soc. 
Lontl. vol. xrxi. p. 5r0.

1:'.o iixl"?r"$,ifil #.l*: lxl J,T il;,,i1,!1.'i'$;, f'li,:,i1,:,,T,:t iifii'rli:fi;essa)'.
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tho Talchirs, was noticeal by iho late Dr' T' Olclham'r That any

.r..iuf ttt... should havo bien laid on tbe resemblance was not to

t;;J.dr io. *f*" tftu rvords rvere rvritten the Glacial origin of

;h. 'i;l"ht" t""ra.t-rr.a hacl not been universally a-cknorvledged' tho

verv idea of a Glacial cpoch was still strlrtge, and no orlo h&o yel

;;;;;J"itPalaeozoic^Glacial e'och, still less of using such a con-

"""ti"" 
i" the correlation of disiant deposits' These observations

;;;;t- t" fr""u iroppoct completely out 
-of 

sigl-rt, and when I founcl

;lili; lrfr. w. T. Bia^uford's ireply io Dr. Feistrnantsl2 'o noticewas

i"i,"" 
"f 

this resemblance, althiugh Mr" II' F' Blarftrtl's-s-uggestion
irr"i}r" Cr".i"t beds of tho Pe'.'ia' in Eugla.il anil t}o Talchirs in

Intlia rvers contemporoneotls is quoleil, f concluilecl that privato

i"for:.rti"" oi tutu'" ilato hacl led to a moclification of the views

;;;;;;;d 
"t 

to tho lithological resenblanco of tho beds'-N"t.tiftti.ss, 
wlten visiiing Australia in 1S85, I determined to pay

.o..i"f 
"lt."lion 

to this poin"t, and was not surprisetl, on exaruining

tte section west of Nowcastle, to fiud that tbe ru&r'rno beds Buoweo

,frrra"rilr"ces of Glacial u"tioo. Blocks of slate,^ qrrartzite. and

crvsialline roclis, for the moet part subangular, aro lbund scattered

;i,"r;;;i;-; _"tri* of fine ,ood o, slrale, rvhich contain delicato

fl,,^iJf" 
"*f 

'bira6'e 
shells wibh tls valves still united, sbowing

;il th;; UuA tioua, died and been tranquilly preservecl whero th.ey

uru ood found, and proving, as conclusively as tbo matrtx rn lvblcn

lU.u 
"ta 

preservetl, that the"y could never lrave been exposed to any

curicnt of su{Iicient forco and rapidity to transport.llto blocl<s,or

stone now found lying sit lo by sido witlr t lrem' ' lheso rnclutloo

fraernents of rock *ru'ot *tt siiee, from a few incbes to several feet

;;e;;.;;, tho largest I saw boing about four feet across in every'

di;i;;;;posecl'in the cutting,-apd:f.unhnown sizo in the tbird

ai_.""i."; or,.^d I *o, informecl by Mr. Williinson that iu theso same

buau lu has .eeu bouldels of slite, etc', whoso diruensions rnay bo

measured in Yards.
It is io,poriible to account for these features except^by the action

of ice floa't ing in largo ntasses,s and I had tho good lortuns'9,1tt-

cover, cluringf tho course of a short morning's walk' tn the ratlrvay

cutting near lJranxton, a fragurent belutifulty smoothed anil strinted

il t-f.-;; cl,a.acicristio"of glacier action, Lresitles at,least tw.o

othere lvhich showeil the same featule, though- obscul'ely', tot:

see rus tosho rv t l r a t t ] r o i cewaso f t . l r ena tu reo f t cebe rgsb r .oKeno I I
i.u," u glacier which descended to the sea-level'

Beds%r sinilar rtro"turu and.indicating a similar motlo of olr.gin

aro also fountl at Wollougorrg, south of-Sydney, and iu tbe Bl.uo

] \ lounta ins. . I ' l rought l resol ravenotbeentraccdintoconnect lonwl l t l
lhe -arins beds dest of Newcastle, the sirnilarity of thcir position'

' r  I Iem. GeoI.  Surv.  Int l .  vol .  i i i .  p '  209 (1863) '
2 l lec.  G. S'  I .  vol .  x i .  p '  148 ( l l ]8) '  .  ^^ , -^^L *^+^-:^^ n^nl ino; ii;'dir;;;r:t"i,i; 'ii"i;; l"ia iJ t"t' 26 cubic-reet or rresh-water icc flooting
^";"-".;;i t,iii""i"-'*f,i.'f""t "i t ooii., or l4 cubic yartls to flo^at one 1gg' lti".e"--"ro?ioi;"1i;;"*';r;i;'f"ot of gtauite, or 14 cubic, yartls to float one ton'

ilJrr" t.."t [.."t1 that rnarry oi tf,ese frag-ments-probibly c1nle frgn 1d'\!1i lJfr" t.."t [.."t1 that marry of tf,ese frag-ments-probably cane from a-d-istalcct

ilr?iiU""iiir" i*-.i* ncltiog aii ihc-i"hile. 
Y.hcse filurcs 'iust Lre rcduccd by trvo-

iiiilli"iilft i;;"pi,;;;fi io be imnrerseil.

R. D. Oldhant-O)?. Eonotaris atttl Cotttcntltorancity. pgz

fauna,.nnd 
1lr; 's ical aspcct, al l  lcavo l i i t le roonr for cloubt thab they

at'e ot tlre srilre rge. Ijeds of siurila. asgrect have beeu ilescribed by
Ml lt-!. Jacli, iil Queensland. 'l.l,ese ir",is-rlso of 

"*.i". ",.igil,cnd indicating. tlre presence_ of ice florting in tlrc scn by rvhich t'iey
rve'o deposi lcd,r ccrntain 22 species of ibisi ls, so far ai the fa.na is
l iuorvn, of which 15 aro also i ' r iuni l  in tbo 'rar. ine becls of Now south
Wales, anil only seven huve not bcen founcl to tho south.

^As. !h.e _case sta'c1s, th.re are i' Austt.alia tr'o sets of beils, both
o-f rvhich inilicate the prcscnce of floaiing-ico i' tho rvater i' ivLich
tlrey rvero -t lcPositcr l . .  Onc ol.  t l rcsc, t l rc Ll lcclrus l \ l iu.slr gr.ou1i, is
t lo_*i.  by. i ts 1i l ;urt lbssi ls to bo lro'rotrrxi . l  rvi th t lrc ' I ' . lc i i i r .gi .oup
ol l l )drc ;  tbe ol lrer lr .s yie)detl  a r ' r l r . i rrc faura of Lower carborri i tr .orr-s
facies, as judgctl by-I!ur.operr,. starrd:rrds, rncl a li'tited flora rvlriclr,
however, docs not slio'rv auy di'cct relatio' to tliat of the rJ&ccrrus
I\Iurslr beds.

r arn not arvaro of any publishecl nttenrpt to co'.clate tlre B.cch.s
Illnrsh beds rvith a defiriiti ho.izon in Nerv south wales befo'e Dr.
Feistrnantel in 18S_0_ gave i t  as Lis opinion that they were the
equivalents of the Ilawltesbury Sandstcmes. This opinion, so far
as I can glean fi.om his publisherl rvr.itinss, tvrs based on tho so-
called Lowcr ]\Icsozoic rircies of tho llacchris l\larsh flora. and rvas
supposed to bo confirrned by Mr. C. S. Wilhinson,s cl iscovery of
glaci*l action in the I{awlresbury sanclstones. r\Ir. wilki'son ihus
describeg t lr is cvit le.co 2-r '  In tho scctions exposcd i '  tho clua.r ies
at l'o,rt Macquau'ie, Woolloomooloo, I,.lagstaff tti[ anl otheriplaces,
1ay be seeu.augular ' ,boulders of shale t"of al l  sizes up to 20 i 'eet in
dianreter, imbedded in the sanclsrorro in a 'r'st con'iirseil manner,
some o[ tLern standing on end as regards their strat i f icat ion, a.d
others inci ined at al l  angles- - l 'hey dontain tho same fossi l  plants
that are found in the bedi of siraleiron rvhich trrey h,,ve eviilerrtly
been derived. ?hcso angular boulders o""u, ouo.iy ahvays immJ-
diately ab-ove the shale-Leds, and are mixed *itir ver.y" roundecl
l iebbles-o_f quartz; they ale souetines sl ightly curved"as thoug'h
they hacl been be,t while in a senriplrrstic cindition, and the shaie-
berls occasional ly tcrruirrate abruptly cs t lroush br.ol ien olf . , ,

It is_ difficult, if not irnp.ossil.,ie,-to o..ouu-t for. thcso al)penrances,
excelt b^y the actio'-of ice-in s.me fo.ur or oiher; the auf'la' for.ur
of tLe, fragucnts of- sirale sborvs that in sonro manDer Tirey rnust
bavo becn irrdur.atet l  before disturbancc, and i t  is imnosJible to
account for this indurct ioo of wlrat rnrrst then l-ravc bcen rccentlv
deposited rnud except by the freezing of tbe interstitial rvater. Thi;
sulposition rvoulil acco.d rvith tbo general nature of the evide'ce,
which indicates the action of .g'ounil-icc, such as is fo''ccl during
the severo rvirrters of North America, rather thari tlre presence o"f
lnlge masses of floating-ioe ; and l_rence tloes not rrecessarily indicate
60 severo a clir'ate as that affordeil by tLe Bacchus l\Iarsl beds of

r Reportou,t lc Borven Rirer Coal-f icld,15,R.L. Jnck, Dsq., I .G.S.,Ir isbrue, 18j9.
" A ules o, trrc occrrrrenec ,f ir rcrrrrrrlt.blc bouldcr in thc ]_Ia*'licsbury llocks, ,r.ra's.

I ioy. Soc. N. S. W. xi i i .  I05 (rBB,1).
I \Vlich is ixrcrbcddcd vith thc ian.lstoncs.
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in North Arierica ai about the same horizon. Tt is, however, at

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

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

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

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

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

uturg" por'?ioo of tl-re Eortir'* *oifn"", ii b-ecomes ensy,to.ackno*J*g:

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

rvo nust nof attompt 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 obtrin 

-what 
was wanted, o

oheck"on tho palreintologicol ti'repioco, a ti.ro-signal on tho c5rono-

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

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

tlro Puniab of marine fossils iilentical with lhose of tho Australian

Carboniderous bocls. These aro cleriveil frorn becls rvhich exhibit

t*p1. p.oof*, of glacial action, ancl wero on.that. Stoy"d lt:lrn:tl
byrDr.'W"agen To bo of ti_ro scme age as t1o Talchirs, rvhicL ho

olrura *itlr'ruort of tlo mcurbers df t.lro Geologicnl S.rvoy .i-n
le"garding as of Palaozoic tge. 'tho pebbles in which the lbsstls

*E e fo"r,nd might in l:antl--specinrens bo -taken for concretionary

noilules, ancl an-imperfect descliption of -their mode of occurrence

would suriport this idec; -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 exnmination of t1e beds, and of the nrodo

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

coinci,leoce, and that the fossils, which occur as-transported.peb)lgs'

can conse(luently bo of no use 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 tbem u'itb the Nummulitics;

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

coltlcd by I\Ir. Lydekhei' as conformrbly-urrderlyiug tlte Nttmrnultttcs

of Latlili, there is no difficulty iu fiuding a horizon to rvhich tbo

beds can be referled.

Ill.-Esse'vs ou Spscur,atrvn Guor'ocn'

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

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

Penr f.-Gr,acrar, Psnrons rn Lorv l:lrrtunss'

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

I- l"JUrrS. in lo'calities which norv lie in latitucles lower than thoso

il'uot.,icir qiacial action ie 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.,'"- *ittti,t o futu 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 lfiat may be lbund in Inclia, and especially iu the Himalayas'
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-^^Jl,tl?.1rTtr 
Mr..Lyrlelil<er has desoibed r a group of beds com_posed oI a.hlrc'gralr)ed- rnar' ix, trr 'ouglr wlricrr are scittered bo.rcle.s

or -crystall lre 'ocli; i l ,rcso rvere consider.ed to be of qiacial oricin.and inileed it is dit)icult to conceivc of cny other ."ti.r#i"r/."ffi"i
ll?_".., 

l]li't gloup, tho Punjal.Corrglonr",Li.., ias nnt yet t_reen iden-'n€o,wrt.l i . ccrtarrrty in trre sirrrla regiorr of tr-re Lorver. I:r i 'ral*vas:

iil.:Hil J',il -?Tli'; :i J:i',i""u 3;; J'::'jion 
aucr arlpoaro' co'ui' o'"

Abovc thie gr.o.,. rvlrich ,n"y ' ' .1rro#,,i i lro purrjrl Conglonrc'atcs
of . l iaslrrrrir,-irut scr,ar*tc,l _fi 'L'r ittu,n ty'" cousirlcr.abre thougrr.'determined tlricl<ricss of becls autl an i,,rconio.-ity;-;;;, tT,;Blaini group,z lvhiclr is so u'i<1uc in its ch',rlrctcr., ancl so constant
ovo. a.li''go ar.cr, thrt it is :nost iruPo'taut in uur,r.,ruiliog tli; *il;;;;;of th. hills. It co'sists of a ba'disekloru ovcr ,i0 feetiliicrr,;i;hi":
bedderl limestone resting on- a " congromerate," the mairi- t"i"*usually a fine-grainerl srite, irrrougrr rirrich pebLrles 

",ta 
u""r.r"*'"?sraro arrd quarrzlte nro scatteretl. ^ 

'I ' lrc aspect-of tLo r.ocl< is t lccit ledlYglacial, and rny colleaguo ltr. C. S. lriaJie.oi., [;. .li;.;;'r=,r'r;
pel-,blo-sclatched in a tri"n,,e, very suggest.ive of icc actiorr.

Yet highe. i, the series tlerc is"trrc iri'unarrtiri group, rvrriolr, thoughit bas so far. yiclt lcd rro scla{clrcd p"bble. is euefl*i"iri'"" t'n;ilr-r,,i"c;;;i;,;;ir" ,";:ii:;.",',L$:i:,i::;tl',:.";J;i{
base of.a.quartzite series, irovisior,aity knd*n as tlre l l iwa.;, ' .;;;;
Leds orisinallv cornrrosed tif f ioo sar,ri t ' .ough *rriJ' r."", i; i  ;;;;:urents oI quaitrite someti,oes ov;r; i l^i l i tamere'a'e scattered :tirese berli aro assooiatecl t"itri u- *ry 

"oor:rug.riuua 
a.rrose, itselfindicative of a more seveLe clr 'rate 'ran norv 1r'evails in these rati-tuiles, even at a'alt iturle of 15,000 feei. rbeJe rast trv" gr""p. r,"r=not yet beerr proved to be distinct ; btrt tl_rere is no r.easou ri, aJrrrti"gtheir-distirrctness, or suspecting tl ieir. identitv.

All tLese beds a'c corxl, ic.o*rrsly of subn{ricous origin, ancl if weexce-pt tho ]]h,war beds-which irn.,'u so 1# buo,. iclintified io onu
13c1titf 

only-too rvideslxeacl iu their airi.ifrrtioo antl too constantln t 'elr characters to render,it ?robable that t l iey a.e or ottre. ttraotualiue origin. Thcr.e ar.e, bgsi,lcs, r,ery gootl reasolls, rvlrich it isneedless to enter ou L:1.:1.1o,- .u1,porii,g'tt,"l 
"fi 

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

r' the lorver rriurarayas no pre-Ter'riaryg-t*iut t.a. of rater crats
il:an the Ilir,wars have yet been detelurined; but in Ladak l\Ir.f,ydekker has describetl a group of ber.ls rutrich i.;i;t"; ;; ;;r;:,,*bl";i,o,l",lying tl,e Nurnrn*lii,l3ro"t"u" 

or glacial

,.i"'J'#i, j:':"",1;:lJ'J;:,ffi #;:].'";il:Tjl,1y:1,,;:.xT?J*":'f:
,19ii* grou,1r," wLiclr. was or.iginnlly a*r"i.ifr.a ,. Cr.tn.*u., ,,i jl f t tely, otr t l ro slr.unglh of sorr ic CoinLlurie, iJro u,iir' i o..a"ri .^iin"i"i,i"r, wer.e s u'r)ose,r b #T::lt Jtil"#:tii:

,,i lililry:.Jljg*i,i,:'oili,? l,iit',iu;i ;:,x,',';.%1;'"r,.", survev or rn,lia,
3 flcriroirs Ucultrgical Sulvcy oI Iutlia, .rol. r.rii. u. 104.


