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described a great natural dam across the valley of the 
Great TTalley Creelr, near Peth, where the moraine 
stretches across the valley from side t;o side; and he  
spoke of the contrast between the nluiieroas drain- 
age valleys which drained the waters of tlie melting 
ice into the Alleglieny River, and tliose valleys which 
took their rise south of the moraine, and mere free 
from all drift. 

After giving soine details of the v7estern lobe of 
tlie ice-sheet, arld dwelling upon tlie agricultural 
significance of the moraine, he spoke of some curious 
deposits of glaciated material whicli occurred in a 
narrow strip of ground immediately in front of the 
moraine, and which he  had nmned the ' fringe.' 
Tliese deposits consisted of bowlders of Canadian 
granite, and other roclts, which he  follnd perched 
upon the sulnmits of hills, solnet,iriies as far as five 
miles in front of the moraine, though never farther. 
This glacial ' fringe,' confined to the western part of 
the state, was found to increase in width from two 
miles in Warren county to five nriles on the Ohio line, 
and was at  first a puzzling plier~onienon. The hy- 
pothesis suggested was, that, like breakers on the sea- 
shore, tlie top of the ice overreached tlie lowest strata 
by the width of the fringe,' and that while the 
moraine marlred the halting-place of the bottom of 
tlie ice, by which it was formed, tlie far-transported 
bowlders were carried on more rapidly in the top 
strata of the ice, and were dropped outside of the 
moraine to form the 'fringe.' I t  was stated that the 
striae in the western part of the state all pointed 
south-east, being a t  right angles to tliose in tlie 
eastern part of the  state, but, like them, pointing 
always towards the moraine. 

I n  conclusion, the author reviewed the more im- 
portant facts discovered during liis exploration of 
the line of the moraine, dwelling upon the character 
of the moraine wliere crossing river-aalleys, the 
absence of proof of any tongues of ice down such 
valleys, the absence of glacial drift south of the 
moraine, tlie very sliglit erosion caused by tlie pas- 
sage of the glacier, and especially upon the deflec- 
tions, large and small, in the line of the moraine, 
wllich were inexplicable on auy other hypothesis 
than that the irioraiiie now described was pushed out 
a t  the foot of a continuous ice-sheet of imnlense extent. 

LETTERS TO TIIE ED12'011. 

Change of birds' notes. 
FOR some years i t  has been Bilown to many about 

here, that in one localily tlie carclinal bird [(larclinalis 
virginianus) has been in the habit of irnitatirlg the 
rtotes of tlie vhippoorwill (Antrostonins vociferus). 
From articles I have reat1 from time to time in vari- 
ous scientific jouruals, I infer that it is not generally 
known that birds ever, in the wild state (especially 
carclinalis), change tlieir song. I therefore thought 
i t  well to report this case. I have in several instances 
lrnowrl this bird to cl~alrge its song, under confinement, 
for one entirely different; but this is the only case I 
have ever Bnown wtiere such a tliinw has occurrecl in 
the wild state. I have known of tlyis case for about 
ten years. F. 0. Jacoss. 

Newal.li, Licking county, 0. 

St. David's rocks and universal law. 
The article with the above headirlg in SCIESCE of 

.June 15, by Dr. BC. E. Wadsworth, has just come 
under rriy observatioii; arid, as it refers to questions 
whicli bare  arisen chiefly in consequence of my re- 
searches among tliose roclis, I shall deem it a favor 
if you will allow me for a space in SC~ENCE few 
ren~arlrs in explanation. Professor Geiltie's gaper 
was written with, as lie states, ' a  sense of tluty' to 
'defend the views of liis predecessors;' and it is per- 
fectly certain, from the hasty manner in ~vhich  the 
work was gone over by Professor Geikie ant1 his two 
assistants, tliat the object was to vindicate tlie work 
of the Geological survey of thirty or forty years ago, 
rather than to apply the Irno\vledge gained by tlie 
work of inany independent observers since that  time 
to correct the errors well known to have been com- 
mitted by the surveyors, which relnain as blots on 
tlie maps even now issued by tlie Geological silrrey. 
I n  the district of St. David's, these maps show a g~,ea t  
intrusive mass ,passing under the city of St. David's, 
about eight liiiles in length, and ~vit l l  an average 
widtli of about a mile. The soulhern portion is 
called syenite, and the other felstone. The rocks ly- 
ing along the north-western edge for abont a mile in 
width are colored as altered Cambl,ian, presumably 
as the result of the intrusio~i;  but on tlie soatll-east 
the ~'oclis of tlie same age are supposed to be in con- 
tact with the mass in an unaltered condition, and 
without, even a line of fault to separate them. These 
appearances were curiously anorrialous if true:  hence 
I felt it necessary to go very carefully into the ques- 
tion. BIy large acquaintance with the district, and 
tlie kriomledge I bad obtainetl in my explorations 
among the lower fossiliferous roclrs of the area, 
enabled me to do this with some advantage. I had 
also, from time to time, much valuable assistance 
from Profe-sors I-Iark~iess, Huglies, and Bonney, and 
frorri Mr. T. Davirs of the British museum, Mr. 
Tawney, etc. 

I found that under the same name, rocks of very 
different characters had been grouped together. The 
so-calle(1 syei~ite ridge was seen to consist in part of 
granitoid roclcs, but also of quartz-felsites, of hiille- 
flintas, of breccias, and of porcellanites freely trav- 
ersed by intrusive dilres of various kinds. The so- 
called metamorphic Cambrian on the north- vest was 
soon discovered to be an entirely distinct series from 
any Cambrian roclis known in tlie district, or, indeed, 
anywhere in Wales, and to be largely made up of 
volcar~ic roclts; and the basal Cambrian conglorner-
ate, as marlied on the survey-maps, was sho~vn to 
overlie the granitoicl, the quartz-felhite, lillleflinta, 
and the r~olcan ic schistose :tnd brecciated series nn- 
conformably, and to be mainly made up of fragments 
derived from those series. From the examination of 
the conglonierates also, ~t was seen tliat t l i e ~ e  were 
distinct evidences of tlieir having been deposited 
along old coast-lines, and tliat their materials varied 
with the roclis upon ml~icli tliey repoqed; also that 
tbese pre-Canlb~ian roclis must have been rr~ucli in 
the condition in which tliey ale iiow found, before 
tlie Cambrian conglomelates were deposited upon 
them. Cariot~sly, also, I found tliat nlany of tlie 
masses colored as intrusive greenstones on the sur- 
ley-maps were hiqlily acid roclrs, and otliers in-
durated volcariic ashes of pre-Cambrian age. Iiideed, 
nearly all the so-called ilitriisive masses malked so 
abundantly on the survey-map arriong the older roclrs 
in tlie St. David's area have been p r o ~ e d  beyond clo~tbt 
to be the result of erroneous observation: and yet 
n7e are told by the present director-general that little 
or no change is required in tliese maps, and that he 
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feels it his duty to 'defend the views of his prede- 
cessors' as there indicated. There is a still larger 
area of the Dirnetiari rocks about ten miles to tile 
east of St. David's; and there, as a t  St. Davitl's, these 
granitoid roclrs unclerlie the lowest Cnttibriati beds 
without prod~tcing tlie slightest alteration in the 
latter. Ir~deed,1 have now found no less tlian six 
areas in Wales where tvpical DimeLian granitoid roclrs 
occur under the Canibrian or pre-Ca~iibriau rocks; 
and in neither of these areas, thougl~ several excelletit 
observers have, in addition to myself, searched the 
boundaries carefully, have we four~d the slightest 
indications of their being intrusive in those rocks, 
though they are all colored as intrusive rocks in tlie 
survey-maps. In  several of these areas tlie fact tliat 
they m ~ l s t  be pre-Cambrian rocks is re~iclered perfectly 
certain, as large fragrne~its of the cranitoitl roclis in 
exactly the same condition in TVII?III t l ~ e y  are now 
found occur in the basal cot~glo~nerates of the Cam- 
brian. 111 one area only, in \$Tales, have I found 
Dinietian rocks entirely surro~ulded by rocks newer 
tharl the Cambrian; and here t11c Llandorery con-
glomerntes and sa~ldstories rellobe upon them, arid 
are largely made up of materials derived froni t l ~ e  
Dimetiall I n  the other areas newer rocl i~  t l ~ a n  the 
Cambrian itre foiind occasionally ill contact with 
limited portioris of the Dirnetian exposures ; but tliese 
effects are cleal,ly seen to have been produced by 
faults. 

I n  his paper to the Geological society, referred to 
in S c r ~ x c ~ ,  Professor Geikie msiutained " that  the 
'Dirnetian group' is an  eruptive grauite which liai 
disrup~eda ~ i daltered the Canlbrian strata, even above 
the horizon of the supposeti basal conglomerate." 
Tile evidence addi~ced to support this view was from a 
section at Ogof-Llesitgr~, wl~ere. as he snppos'ed, L L  the 
conglomerate had been torn o b  and encloser1 in tile 
granite, and has been intensely indurated so as to be- 
come a sort of pebbly quartzite." Professor I-Iugl~es 
and myself, along with a number of other competent 
observers, have since exaniinecl this spot; and we 
fourid that the cor~glomerate lies quite loos ly  upori 
the Dirnetian, that a t  a l rno~t  every point we could 
pass our 1ia11d between the conglomerate and tile 
grat~itoicl rock, and that the Cambrian conglonlerate 
had no change vvhat,ever itrdrlced in it beyond that  
conililori to it i r ~  all parts of the district. Two other 
sectioi~sxvere tneritioned, and drawings exhibitetl to 
show the 'Dimetian' intrusive in the Cambrian, and 
as having eaten deeply into tlie series a t  Portliclais. 
These sections I knew perfectly well, at  tlie tirne, to 
be iri the lilies of faults; hut for greater satisfaction 
I asked Professor Hughes and party to re-examine 
these wit11 me. The result proved that I was entirely 
right, and that Professor Geiliie and 11is assistants 
had mistalren a junction produced by well-marlred 
faulting for an i~~trusiorl ,  and the beds mliich he sup- 
posed h;<d been eaten away had simply been droppetl 
by the fault. R e  could riot produce a single speci- 
men showing contact alteration between the gratli- 
toid (Dimetian series) and overlying roclrs. His 
evidence, therefore. fails utterly, on examination; 
and tlie pre-Cambrian age of the granitoid roclis of 
St. David's is rendered, if possible, more than ever 
certain. An attempt was made to show that the 
quartz-porpl~yries which I had pointed out as being 
intrusive in the Pebiclinn rocks, wliich alter the roclis 
in their immediate vicit~ity, mere just such roclrs as 
might be apophyses of the 'granite,' but, with a curi- 
ous want of litlowledge of the fact that these quartz- 
porpliyries are cotnmon to many other parts of the 
area far distant fro111 the grauitoid series, that they 
also actually in some places cut across the latter. 

As Professor Geiliie did not spend the time neces- 
sary to examine tlie area wirere tlie Arvonian roclis 
are chiefly exposed, but liastily arrived at  tlie conclu- 
sion, without seeing t h e ~ n ,  tliat the I~Iilleflintas, brec-
cias, a,nd porcell;~~iites ~ n ~ c s tbe inrt,uaive felstones, I 
need scarcely refer to Professor Geiliie's views 0x1 this 
poit~t. I sliall refer fully to this cluestion in Iny paper, 
in reply, to the Geological society. 1 Inay; however, 
mention, tlirtt I exhibited a series of magnificent brec- 
c i a ~from this group, and sliowed Inrge tilasses of the 
Carnbr ia~~basement coilglot~lerates from Kan~sey ls-  
l:~nd, consisting alniost entirely of tlie roclrs of the 
Arvonia~igroup upon arl~icli they rcpose. The latter 
are colored in the si~rvey-map as i n t ~ u s i v ein beds high 
up in the Silurian (fossiliferous Arenig). 

The Pebidian, Professor Geiltie srtys, 'forms an in- 
tegt-sl part of the Cambrian system.' IIe aclrnowl- 
edges tliat it underlies the Canibi,ian co~~glornerate, 
but says tlrc latter rests quite confo~.n~ably npon the 
former. I n  the survey-map tliese I'ebiclia~i beds are 
snppose~lto be Cambrian beds higl~er tliati tlie con- 
glonler:~te, hut altered by the so-calletl ir~tl,usions. 
Here, tilerefore, some of tlie map~ i~o : l i f i ca l io~~  is 
sclaiowledged to be necessary. i l a d  Professor Geiliie 
and his asi.istants used ortlinary ctne in exa~r~irl ing 
tliese conglomet,ates, they ~vould Iiavc recri also that 
t l~ey  are constantly in c o ~ ~ t a c t  differcrit~ r i i l ~  mem-
bers of tlie underlying roclts, tliat tiley lie unco~iform- 
ably on tile cilges of those beds, anti also that they 
are very largely rnaile up of tlie rocks below. 

Professor Gciliie did not refer to I\'orll~ Wales in 
his paper; but as thc facts are, if possible, clearer 
there than in South \Vales, I may be allo~ved to call 
tlie attention of the readers of SCIEXCE to some 
sections just published by tlie Geologists' association 
of London, preparatory to the visit to be paid by the 
members to Carnarvonsiiire atid Anglesey, July 23- 
2s. These sections show in a very clear rnariner how 
the Cambrian congloinerates creep over the Dime- 
tian, Sri~oniari, and I'ebidian roclis in tliat area. The 
rocks of tlie first t v o  and loxvest groups are in that 
area, as a t  St. David's, colored as i n t r~~v ive  roclrs in 
tlie survey-maps, anrl the last as altered Cambrian 
and Silurian roclrs. 

Tlie sections have been prepared by Prof. T. RICK. 
Hughes (\Voodwardia~~ professor of geology at  Cam- 
bridge, and formerly of tlie Geological survey), who 
has carefully worked out the geology of this district. 
EIe ant1 I were the first to point out, in the year 1877, 
tlie sirr~ilaritv of the co~ltlitions exhibited here to 
those at  St. David's; a1111 since then he has devoted 
much time to tlie elucidalio~l of the facts bearing 
upori the questions in that area. 

I n  a diagram (no. 1) he sliows how the basement 
conglotrie~ste of the Cambrian, between Bangor and 
Catmarvon, creeps over no less tlian folu sub-groups 
of the archean rocks: viz., at  Eangor, over the I31.y- 
niau beds (Pebidiau) ; at Brithdir, the Dinorwig beds 
(Arvonian P ) ;  at another part farther soutli, the Crog 
beds (upper Dirnetian); and at  Tu t  Hill, the Carnar- 
von beds (lower Dirnetia~i). I n  section 2, tile I I I I C ~ I I -

forniable overl2ip of the Cambrian over the Pebidian 
near Bangor is clearly shown; a ~ ~ d  in 110. 3, a diagram 
section showing the sequence of the roclrs from Car- 
narvon to Snowtlon, t l ~ e  basement beds of the Cam- 
brian are shown rolling over the Carnarvon and Din- 
orwig groups at different points. 

Altogether, the evidence affordetl by these sections 
is of tlie most conclusive liind; arid i t  seems irnpos- 
sible to believe that the surveyors, when they have 
seen and examined these sections, ant1 have had Inore 
experience with the Welsh rocks, car1 still cling to the 
antiquated fait11 that all these pre-Cambrian rocks 
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1.- Diagram plan showing how the Cambrian basement beds creep over thewuarious clivisions of the archean 
between Bangor and C a r n a ~ v o n  (I lughes) .  

CARNA~VON.  BANGOR.  

S.W. m N.E. 
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Cc[mhriun. dp'cheu?~. 
b, Sandstone and abiiie of Ci~mbria~?.  

~ --
a, Conglolnrrnte at16 @it of Cambrian A, Bryniau beds Bangor croup ( = Po. (!, Crug beds (.Carnnrson group (=Dime. 

basemsnt beds. B, Dinorwig beds 1 birlian, ctc.). 1 n,Twt  beds \ tirrn). 
*1, l 'wt  IIill; *2 ,  Yscybormcn; *Y, Carcggocii; "4, T,Iancleiniolcn; *3, Tymawr; *6, Urithiiir; * isTiendrcwen; *8, Brynii~u Rangor. 

9.- section east and west a c ~ o s s  IZ~?/r~iciu7)iccgrrrn~ Cango,. 
Lencth of section about one mile (Ilurlres). 

b ,  Baltgor beds (upper Pcbidian) ; a', C o ~ ~ ~ l o m c r a t cand sandstone (baaemcnt bed of Cambrian) ; u2, Sandy mi~dstonc; a3, Finer 
felspathic mudstonc; u4, Pale green fclspiitlric mudstone; a\ fiiispntlric ~nuclstone; ah, Pusple and green Cieaved nnd c o ~ ~ t o r t c d  
fino mudstone and nlatc; a', liinc sandy flago, liire the Bray beds,,pmplr, and hcrc and tlrerc greun, pasaing up into brown; 
as, Eyen.bcdded thin gray sandstones; a\ Banded flags, passing up Into a'O, Black s1:ltcs. 

3.-Diagram section showing the sequence of roclcs fiwn C a ~ n n r v o nto  Snowdon. 
Length of section ten miles (JIughes). 

Carnarvot~. Slate 
Twt Hill. Pant Scioi~t. Llanrug. Cwrrrgio. Llyn Padarn. quarries. 1,lg.n l'rris. 

A ~ c l ~ r a n .  
A, (:arn;rrvon group (Dimetian) ; B, Dinorwig group. 

0,Conglomerate and sandstone (basement bed of Cambrian); b,  Lowcr and middlc portions of (:arnbriao, not aubdividcd, but 
probably ir~cluding H:~rlcch, hlenevian, Lingula ilags, and Trcmadoc beds; c ,  Arcnig; p, Pisolitic iron ore; d ,  Bala group, with 
aubordinilte voioarlic bed*; li: Faults; .c, Drokt'n grolurd; D, Dikes. 

are merely intrusive masses or altered beds of Silu- 
rian and Cambrian a g e  The basal conglomerate in 
this area corisists in places allnost entirely of quartz- 
felsites, at  other points of a niixture of granitoid 
(true Dimetian) and felsite roclis, and in some cases 
of schists. I may furtlier mention wit11 regard to 
the crystalline schists in Anglesey aud iri Scotland, 
supposed by the Geological survey also to be of Cam- 
brian and Silurian age, that the recent researches of 
Bonney, Callaway, Lapworth, and myself, tend to 
make i t  certain that  tiley are all, like the similar 
rocks in America described by Dr. Sterry Hunt  and 
others, of pre-Cambrian age. HENRYHICKS. 

Hendon, N. W., London, 

Ju ly  5, 1883. 


Silurian strata near Winnipeg. 

Presuming that it may be of interest to some read- 
ers of SCIENCEto read something on the geology of 
a locality near Winnipeg, I take pleasure in furnish- 
ing information, hitherto unpublished, concerning 
an outcrop of Silurian strata in tliis part of the 
north-west. This interestinq exposure occurs a short 
distance from SelBirk, situated some twenty-one 
miles north of Winnipeg on the Canadian Pacific 
railway, and near the IZed River. 

At tliis place a quarry was opened about a year 
ago, which, on examination. affords many attractions 
to a student of science. Fossils belonging to  some 
sixteen species are readily obtained, not only in t h e  


