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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) .  
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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  



solid rock, but also in the innumerable chippings 
that lie scattered about the quarry. 

The rock is n~agnesian linlesto~ie, dresses reaclily, 
and, when bnrnt, supplies excellent lime. Slone from 
this place is shippetl by rail to Winnipeg, ~vliere it is 
used for ordina1.y and ornamental building-purposes. 
Uany of the fossils being in the forrn of casts, the7 
frequently interfere .cvi~l~ the successful dressing of the 
stone. Ahout four feet of drift ~naterial  overlies tlie 
roclr; but itt anot,l~er quarry lately opei~ed, nearer 
the river and a short dislance farther ~iortll, the drift 
material att,air~s a tliicl~r~essof t ~ r e n t y  feet. The 
rock is much the same, but apparently no1 so fossil- 
iferous. 

I n  the quarry first referred to, tlie remains of cor-
als belonging to the .enera Alveolarin, Halysites, and 

sites. Anotller group of very coni~non' fossils are 
representalives of tlle genera Orthoceras, Endoceras, 
Ormoceras, ancl Cyrtoceras. 

An excellerlt specirnerl measuring eiglit inches in 
diameter, with three whorls, was foanil. The specific 
characters are much obliterated, but in geueral out- 
line and appearance it bears a close resemblance to 
Trocholites amnionius of the Trenton. 

Several imperfect specinlens of Trilobites were 
found. One appears to be a member of the  genus 
Illaenus. Fragments.of Stromatopora are common, 
showing in all cases distinct lamination, and, in sev- 
eral, TT-ell-defined oscala; while in a few, conical 
elevations can be observed. The specimens obtained 
were foilr~d among tlie fragments of rock scattered 
about the quarry; but tlie cllarncters of all are exceed- 
ingly uniform. The largest obtained measures 5 
inches across, 5 in depth, and 2 in thickness. The 
laminae are well marlied, numbering four to tbe line. 
They present a wave-like appearance, there being, 
three crests in the section under examination. At  
the snmmit of each crest a l q e  aperture is observed. 
Viewing the specimen from the top, six of these os- 
cnla are seen, all about thc same distance apart. 
AS yet, I have discovered no rods or pillars present; 
but there is no question regarding the presence of 
well-n~arlied laminae and oscula. 

I have read carefully the description of the species 
S. tuberculata, S,perforata, S: granulata, S, rnani-
millata, and S.ostiolata, of Nicholso~~, and S. concen-
trica of Goldfuss, and none seem to embrace the 
species from this qnarry. If any reader of SCIENCE 
can suggest the species to mliich this iuteresting fos- 
sil from Selliirlr belongs, lie mill confer a greqt favor 
upon the writer. J. HOYESPASTON. 

Pre-Bonneville climate. 
I n  a critical notice of nip prrlirnii~arg report ori 

Lalie Bonneville (SCIEXCE,no. ' L O ) :  311.. Davis points 
out tliat a certain conclr~sioil as to tlle history of t,lie 
basin is not snstainetl .by the phenome~ia clesc~,ibed. , 
Since reading his coilinlent, I have not been able to 
consult my text; but, if rnernorv scrves, his restriction 
is fully warrantccl. Still, the  concl~~sion is ,rot of 
necessit.~ overthrow~i; for i t  is based in part on 
omi~ted  data, the report aiming to present only an 
outline of the subject. hTow tliat tlie matter is up 
for d iscuss io~~,  to indicate these. it  niay be ~ r e l l  

The facrs set forth are as follo~vs. Above the 
Bonnerille shore-line the topographic forms me those 
produced by sub-aerial agencies. Below tlie shore- 
line the details are of sub-aqueous origin, bnt the 
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larger fea'tures are sub-aerial in type. Especially 
al,e the great alluvial cones constituting tile pedi-
nler~ts of so~neof the mor~ntains continued beneath 
the old water-margin, their surfaces being lightly 
etched xncl embossed by lalie agericies. 4:vidently 
these :tllu~-ial cones are of pre-13o111leville date; and 
evidently, too, the goal of drainage -' the base 
level of erosion ' --was lower when they were built 
than daring the Bonneville epoch. 

The qrlestioned conclusion is, that the emptiness 
of the basin during the long pre-Donne~~ille, alluvial-
cone epocll mas due to aridity. Xr. Davis acutely 
j~erccives, that the adduced phenomena c,omport 
equally well with the alternative hypothesis that the 
pre-Bonneville condition of the basin of~ v a s  o ~ ~ e  
free drainage to the ocean, the present corltiriuity 
of the basin's rim having been ir~stituted either a t  
or just before the beginning of the 12onneville ep- 
n c h  

On this hypothesis, the place at  wliich tlie drainage 
of the basin was discharged rrlust have acquired 
the peculiar configuration of a river-channel; and 
since, as oilr observations show, alluvial acc~unulation 
11as not beeri great in the region dr~ririg Ilorn~er~ille 
and post-Bonnerille time, vestiges of this channel 
slioultl remain. Tlie fact tliat they have not been 
found gocs far to show that they are not visible; for 
intelligent search has been made for them, our eyes 
l ~ a r i n gbeeri trained for their recognition by the dis- 
covery of pre-Bo111~eville cliannels zai2lli)z tlie basin. 
All the lorn passes of the enclosing rim have been 
.scruti~~izccl.A t  whatever points, then, earlier drain- 
age sgstenis have intersected tliis rim, the cliarinels 
appear to have been obliterated by the erosive and 
constructive agencies of land sculpture. 

Again: the principal plain of the Bonneville basin 
is at  l~ea r t  rnountainons. Its surface is level only 
hecause the allurial nror~ntain bases aredeeply buried 
by later deposits. Of the nature of these deposits 
we know little more t l~ati  tliat the uppermost is 
lacustrine, the Boiineville layer co~~cealing all else. 
The deposie representing the pre-Bonneville or 
alluvial-cone epoch lnust be relatirely heavy, and 
may be ass~umed to dominate i11 the deterillination 
of the general corlfiguratio~l of the plain. With the 
basin closed, a certain systern of slopes would arise: 
with the basin open, there would arise a certain 
otlier systern, definitely related to the point of dis- 
charge. Tlie actual system of slopes is adjusted to 
the existing status, -a closed basin, with lacustml 
setlirnentation. 

Assuming that there was at  sorne remote date a 
channel of outflow, a ~ l d  that tlle configuration of 
the plain was adjusted thereto, t,he period cons~iined 
in the obliteration of tlie one and the remoclellir~g of 
the otlier must have been long as compared with the 
Gonneville epoch. The pre-Bonrieville portion of 
the period -wlleri tlie basin was clusecl, bnt, con- 
tair~ecl no lalie -- was presnmably characterized by 
a climate silnilar to the present. 

Tlie aridity of the pre-Bor~neville epoch is one of 
t l ~ efeatnres associating tho Uonneville history with 
glacial 11istor.y; for, if it be disproved, the Bo~lneville 
flooding no longer demonstrates a clirnatic episode, 
and the apparent homology disappears. And the 
Bo~ineville oscillations have, of course, no clirnato- 
graphic value if they were orographically produced. 
I t  is well, therefore, to test thorouglily every linlr in 
the chain of evidence. G. I<. GILNERT. 

Wevada, Ju ly  15, 1833. 


