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THE

CANADIIAN NATIJRALIST
AND

PALM0ZOIC GEOLOGY 0F THBE 1RGION ABOUT
TH-E WESTERN BtqD 0F LAKE ONTARIO.

By PROF. J. W....A.S c. PnI.D., F.G.S.,
Vice-Proscident of li'sCollege. WViudsor, Nova Srotia.

PREFAC.-In 1874, 1 publishied, in tiis Journal, a short
paper on the " Geology of' the Neighlbourhiood of' Hamilton."
Subsequenrly (1877-80), 1 mnade an additional study of the
region, aînd founid an imne aniount of' geological informnation
obtainable. Tihis paper oin tihe Ploelozoie Geology was ready
for print in the a-utuinn of 1879, but its publication was delayed
in order to complete the work; but as the completion sceins
sonie distance off, 1 present titis paper oin tuie first portion of the
subjeet of the Gcology about the Ilegion of' thc Western Bind of
Lake Ontario. A very large umount of new iuaterial in Palmon-
tology lias been eollected and is now rcady for press.

Altisougîs tise principal fitets of* the Surface Geolog>y have been
coilected. yet the study is isot yet completed, it being very large,
as more than local phienomena are involved.

I.-INTRODUCTION.

Skirting tue Western End of Lake Ontario, in our Canadian
Province of the saine naine, there are excellent exposures of the
various portions of tise Silurian formations (or Upper Silurian
of the New York Geologists) overlying, to a depth of' several
hundred feet, the upper meinhers of the Cambro-Silurian Age
(of tse Hudsonî River cpoch) about the eity of Hlamilton,
VOL. X. 1 No. 3.



TIIE CANADIAN NATUItALIST. [o.x

-vhilst betwcn Oakvillc and Toronto, thc rocks of the latter
age aplicar at thc surface of the country.

Those ineinhers of the Silurian formation whielî are exposed
in) the reion un(lcr .sideration belon- to the Medina, Clinton,
and Niagara epochs. The bcst locailities for miaking gological
csaîlinations arc at Thorold, Grimisby, Hamnilton, Dundas;
Linîclîcuse Stationi (G.T.IR.) and Rockivood. Nowhierc ini East-
crn Anîcrica are there bctter exposures of' the varions rocks of
this age, tholigi iii Soile localitics, espccially iii the WVestern
States, the fossils are in a better state of' preservation. Uow-
ever, iii the above localities there is a vcry great, difference in
the preservation of thc f'ossils I'ound, :ind.ncarly 2)00 species of
organisis can be pi'oclirc( froni a liiied nuinher of' localities.
A considerable variation of texture is observed in the rocks in
the différent places, and altiiongl the niumber of'species of animal
remains is considerable, yet owing 'to the cry.-t;illiuc texture of
the liniestones, one is rewardcd with uar rtuins l'or bis day's
labor.

As w~e wilI se furthcr on, the rocks undcr coit.ideraUtoti arc
interjucédiate in) character betwecn those of' the State of' New
York to thc eastward, and those of Ohio te Uhc westward, being
ilore calc;urcous than thecir ecjuivaients in Ulic former State, and

umorc arcrillaccons ilian tliose iii the lbitter.
Iii Uic ,-tu(ly of' the varions rocks of the Ni gr (Up, I ]lave

exaunincd the inicroscopical structure, anid have muade a numuber
of chenîlcal analyses. At thc euîd of thie, preent paper there %wilI
bc found a catalogue of' ail the spccies of* flossils in mîy owuu col-
lection, with soîîîe few tliat have bccîî obtaiuîcd by othiers, but
of which 1 have flot been flortunate cîiougl te obtain spccimiens.
This vwill bc found to be ilie fullcst catalogule of Can;udian fossils
froni thc Niagara grroup yct publislied.

Again, a few minerais aire procurable ,ît various localities fri
cavities in the Niagaira hiaiestones, as well as aunincral waters frein
scvcrul uatural spi'ings and artificiul openings; aIl of wliiehi NviIl
bc îîoticcd ini thîcir proper plaîces.

As no part cf' the Province affords a greater variety of' iuîtcest
to the, studeuit of gcology tlîan the region about the western end
of Lake Ontario, I mrill endeavour te ý-,ivc a fuil but conlcise

account of thîosc fcaturcs and objeets of attraction tlîat will assist
the geological observer and student in the pursuit of thîis înost
attractive and useful study of Nature.

[Vol. X.



No.3.] SPENOIER-PAL.eEoZOIC GEOLOOS.

II.-TOPOoatAPIY AND DISTRIBUTION.

Extending a]ong- the southern shores of~ Like Onitario, at dis-
tances varyi.g froin one to a few miles froni its waters, there iq, a
ridge of hilis, or more prupcrly an esearpinent, known to greolo.
g-ists as the , Niagara Eiseartpmcint." extending- f'rom the State of
New York iinto Canadai, and cntcring our coun try neair Quicenston,
whience the c(ioit of' the Niagatra li'alls lias worked back-ward
for several miles. Fromn the Niagara River thiis ridge extendcs
westward to the town of' Diîdaýs, mnd thienc the trend is a little
west o? nortli to Jzake Huron andff 31anitoulin JsLands.

Thjis r:îiige everywhere flrmis a bold feature. Along thec
southern shore of Laike Oitario, the broîv is 400 feet above the
l:îke, while near the Il Peak," north of'Dundas, the hecight is 520
feet, from) whiehi place thc asent is irradual as it extuends north-
ward, unitil just we.--r of' Liehouse, theceliffs have a hieighit of'
847 Ieet, whenee the plaiteau gradually riscs to 936 feet at
Roekwood (on flhe G. T. Railw.ty), and nortliward, in Amiaranth
township, it lias an elevation of' 1400 feet above Lakec Ontario.
In its course, soutlî of Lake Omt:îrio, tic siope is generally more
abrupt timan after tic range assumes a niortlier-ly trend,-the
upper l)ortioli oteil lornin±rii alnîost perpenidicular clifs f'roi 100
to 250 feet ubove the rising siope at its base. The broNy wherpe
tlîe 1-1. & N. W. Railway aýsends tlîe îîîount;tin (11our miles cast
of' 1ianîjitýon) is 395 lcet, ;ind at tîxe lieztd of' James street,
Hlamilton, it is 388 lcet above tic lake, wlîile tlîe plateau above
grradmally îrises to 493 fieet, tive and a hial? miles south o? the
flormcr 1)1«ice,.iand to 48S5 f'cet, two mîiles soutlî of the latter. Thîis
liciglit o? la,îd forins tlîe wvaterslied bctwcî Lakes Ontario and
Brie, and froin it the counitry graduailly slopcs to Uic latter laike.

The rocks of thi.s range belon- to tlîc varions subdivisions of'
the Niaigara Group of Uic Silurian A±ge. Tlîe Caîiadian Geolo-
ýgicatl Survey, iîanty yeairs ago, scparatd th igaaad uîl
grroups froni the ovcrlyingý, Lower Jlcldcrberg group, and called
tliese Mdiddle Siluriani, wliilst the New Y'ork gcologists placcd
tlicini ail together, and callcd tlîcni Upper Silurian. We will adopt
thiat nomenclature NvIicli recog-nises the rocks of the various
grroups froin tlîe Niagara to the Lowcr H-elderberg,- (inclusive), as
bcinr mninbers, not of tic mniddle or upper, but o? the one grreat
Silurian Aîge, and consider tlîe Lower Silurian formations (Tren-
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ton mid Hudson River groups of' Aicrica) o? the Ncwv York
Geologicail Survey, under the naine Caxniibro-Siuria-a- name
given by onc o? the fathers olnlsiGcology (I>rofllssor Sedg-
iek) bclb)rc Sir R. 12urchison included their Wclsh equiva-

lents as the !owcr portion o? bis "-Silurian Systeini," as the
ciniracter of the org:îic rernains is interinediate bctwecn Sedg-
ivick's Camra ,nai nd HûfreI isom's Or-igimil Silurian Systcnis.

Iu thc State of New York the Niag-ara group is (hvidcd in
asccndin- order iîîto Uic ONEIDA, ME)NCLINTON and NIA.
GARAt~ EPOCIIS, anîd overlies thc Hudson River' formiationi.

The Oncidzi o? New York coîîsists of a conglonicrate, and is
vatiing ini Canada, but ail Uic other inenbers o?' tic series are

present ini tie Province. At the lîcad ô? Lake Ontario, tic
Medina is underlaid by tic rocks ofhe icudson River epocli;
and the rocks o? the Niagara period lboru the surfiîc deposits
adjacent to Uic lakze regý,ioti, w'iile twenty iles to thc westward,
they arc overIaid ini the niighIbouîhloi)d o? the towns o? G;lt aîîd
Guclphi by thc deposits of Uic Guclphi fiiîaîioîi.

1i1 tihe agr Peîiîîsula, south of' Hamiiltoii, Uic Niagara
formaztion is succcedcd by somiî of tie miîibers of' ùic Hlelder-
berg group, iiiileýss there bu soine ihin :orîcùalcd deposits of the
Gueipli group iiot. cxposed.

The general dip o? tic wholc scries is 5.5 cet a in the ile in
a direct ion of'about twcenty degrees west, oifsouti.

III.-GOLOOIICAL SECTIONS.

During the surninr o? 1879, the \vrit,;r, %vith the as.sistance
of the Late George Beaslcy, Esq., C. le., mnade instrumecntal
mûeasuremeffiiîs o?* foui' Geological Sectiots-the ilost conmplute
tlîat could bc obtaincd. 'Vwo o? thiese sections wcre at Dundas,
one at Hlamiilton, and one soutli-e;tst o? the ciîy, frein the watcr-
shcd betwecn Lake Onitario and Lake Erie, alon- the exposures
o? the Nia±gara Liincstoncs ini the bcd of' the Itossea.ux Crcck, te
its fl, is at Mount Albion. Tiiese ineaisurcînents rcquircd several
days' let'clliug over înany miles of' groui)(d. lIn additioni to the
principal sections, several sinaller exposuî'cs were nieasured in
erder to compare the contiuîuity o? varins strata.

The thiekness and charactcr o? the lowcst portions o? the
Meldina formationi were asccrtained f'îonî thi Iog of an Artesian
Wveil, sulik te a depth o? 1600 feet, lu the westernî part of Dundas.

[Vol. X.
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b1r. Beaslcy and inysclf conncîcd the thickness betvecn the adja.
cent sutanit of' the Medina group, whiclî is 264 lcet :îbove the

lake, by levclling (and almving l'or dip) with thie înouth of the
well of' whiclî we had the record, and wer-c thus enabled 10 calcu-

late :îccuratcly tie thickncs-, of the formation.
Before advancing further wc %vil1 -ive a t;îbular view of the

four sections ineasurcd.
The first section is at the western end of Dutudais, (near the

place whcirc the Artesian Nvell was sunk.) The hcighit of the
inouth of the well was fobund t bc 139 feet above Dejardin's
Canal. Aftcrwards wve levellcd to thc sumniit of the cliffis along
the south-we.-tcrn side of' the r'avine, which is forîîued, by th e
union of' the two stircais froni 81peneri-s and MVcbster's Fals-
the lîighest point of' tic exposed rocks bcing at lic juonction of

the two glens, wîhere Uic top beds arc comîposed. of' ui cherty
bands of the saine horizon as those whicli forni the cappiîig -:trata
soutît of 1li nilton. By mans of' ilis section aînd tic Aitetiian
Nvcll, wc wcrc able to ascertain the Nvlîolc thickîîess of thec Medina
formationî, thle wiiholc thiekîîcss of' thle Cliuîtou formuation> and
the Iower por-tion of the Niagaîra proper.

But the wvestern side of' the r'avine is more t.lan one iuindred
f'.et lowver timon thli easerum side. aithomugl the rocks aie riearly
horizontal. Thiis lias becti owiumg to the local deuudation in the
spur of rocks between tivo reat volleys, w'liel will be noticed in
a future paper on the surface -geology.

The ravine or caioa just refè]rred to is more than 300 fect deep,
if Nve colculate, froîîi its easteril (or ratmer north-eastero) side.
Owing to tic absence of» Lie Iigier bcds of the seýries, %ve levelled
up the escarpnient ou the opposite side of the <reat 1-1l!11 at the
Liniekiuis, just cast of the 1ek"wlicrc Uic liglest rocks are
516 feet above tlîe liko, although1 thie soul riscs a fcw fect hilier
a short distance to the noiîliward.

13y these measurenuents, and Ulic neccssary calculations in cor-
relatiuug tic adjacent ieasuiîemcnts, it %vas fo0und thiat Uic wholp
thîickness of tue Niai2ara group is 800 feet at Dundas, of which.
the lowest 545 feet belon-g to tlie :Mcdina series.

Tîme second "ectioni is along the Sydenhiat road aI. Dundas.
The thîird section is at liauîîiltoui, betweco thie hiead of James
street and the Jolly Cut road. The fourtli section, as we have

seen, was takema along the Rosseaux Creek to Albion Falls.

133No. 3.]
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S1ECTIOIX 1. (at Dundas).
In descending order: I3cds 20-14 were nieasuired above Limiektln.

fleds 13-2, inieagtredl at the soth-westerni side of Glen Spencer,
arc correlatcd with those above. Series of bcds nuinbered 1 is at
Artesian WeIl.

Bedg. NÀcAAU FOItMATION. ZVdicknetia.
NO. Feet.
20 Fine graicdl gray treii.ceois dlolonmite. Top bcd~catcd-t(. (I[eight above Lake Onitario 517 ft.) .. 10.6
19 Dark dolomnites (s-omiewliit~ bituiinouitts) containig

Conieretionlary I1iasseCs of a brecciated apr.c..9.7
18 !dcasures Colnccale(l........................... 10.2
17 Gray andf drab doloinites hii thin beds-the upper

portion forming browv of escarpmencit just east of
ccPeztk."1................................... 28.3

16 Eartliv dolonmites with conehoidal fracture. ....... 3.2
15 Dolomlitic shales covered -%vitlî incrustations of ep-

somite .................................... 3.5
14 Gray andf v'arieiated dolomnites ;in thin beds with

eairthiy partings ............. ............... 38.4
- 103.9

13 Cherty dolomites (?) conceaIed. liy measurement 3.1
fet, but allowîngi for (DIî, 3ï.0 feet inutst hc addcd,
andi this conneets the section ut the Liînekila
with that. nxeasutred tt western Si(le of Ravine froin
Webster's to Spenceer*s Fails ................... 6.1

12 Gray dloImites ivitlx nieir>1s cherty nodules, this
foris the lîrow of CI il' u1t junlCtioni of Ra.vinles froîn
Sp)Iecr's anld Wlebster's FaIls ................ 12.0

il Shalydooit, with shaly partigs.............. 2.0
10 Compact dark gray dolouxites, more or ]ess argillo-

arenlaceouls, iii bcds froîn twvo to two and a haîf feet
thick ......... ...... ...... ................ 16.9

9 Doloimitit bine shaIesý, with shaly dolonmites ........ .1
8 Compact ligh t gray dolomxite hii otne bcd. This bed

is Constant for nmlny miles,' and it was froi this
tlîat the <lii w.as Cazlcuhlttc(l. .111(d Checke'd in by
other lieds ....................... .......... 5.3

Y Niagara, (oI<)mites,, covere(1 bore, but exposed else-
wlîere..................................... 10.0

65.4

CLINTON FOILMATiON.
6 Cliaton bItuish shales. with nuinerous tlîin beds of

argillaceouis dolomites, some of which are also very
ferruginous, others are more arenaceous. Many
containifossils. Portionisof tie series arc covcred,
but, beingý exposed hli numerous places, show -the
eharacter of the whole formation just describcd.. . 77.5

5 Argillo-areniacebus dolomxites, which xnay be con-
sidcred as beds of passage to the Medina bcneath. 8.2

- 85.7

134 [Vol. X.
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Deds. MEDINAÀ FORMATION. Thickness.
ÀNO. Fct.
4 Bliih sandstonos in two beds, s;plitting in slabs.... 2.7

3Coarso sandstone-thoe Gîîuw IlAsu-varying, much in
thickiess. This is 5ol)aratO(l fromi the bcds abovo
by shaly parting ........ .......... ........... 7.3

2Medina shlîaes -green, red, or variegated -partly
covercd hore, but varions portions expose(I in inany
places ............. ....................... 141.0

1 edgreadvrete hes(aurdiAr-
Sian Well) ................................ 394.0

- 545.0

Total thickness .............. 800.0

SECTION II. (at Dundas).

This section was measnired paitly along the Sydenham road, and
partly iii the glen just west of it. Tho nicasuremients are in
(lcscen(Iing or(ler, and the numbers of the beds rofer to the equi-
valent beds iii Section I.

NI~uAAR FORMATION.

Cherty dolomnites, forining brow of oscarpmcent along
13 Sydenham rond. The upper portion in the section
& represented at tho it Peatk," by more thanl 100 feet,

12 bcing remnoved by <lenudation for sonie distance
back of the browv........................... 19.0

il Dooimitic shialos- ........... ............... .... 0.8
10 Compact grayv dolomite, more or loss argillo-aronace-

oasý, in beds fioni 2 to *2.5 fet tlîick............. 14.0
9 b Shaily dlolomites.............................. 4.5
9 a Doloinitic shales ..................... ......... 6.0

8Compact gray dolomite iii one bcd, highly crystal-
lino, witli cavities filled witli minerais ........... 5.5

7 Gray dolonmite, more or less argillacos .......... 10.0
-59.8

CLINTON FORIMATION.

6 Olinton shales, wvit1î thin beds of atreno-arg-illlaceous
kdolonmitos, somectimoes ferruginous, some of the beds

5 are fossiliferous. About 20 foot froin the top there
15 a bed of rod ferruginous, calcareo-arenaceous
sandstone, richi in casts of fossils ............... 85.7

- 85.7
MEDFIINÀ FORMATION.

4 BIuish sandstone splitting into thin slabs .......... 2.1
Shaly partin- ................................. 0.8

3 Coarse gray sandstone-the a"Gray Band -"-vatrying
in thicknoss froni 6.7 to 9 foot ................. 8.1

Sec bolow,
2&1 Medina variegated shales (as clllculatcd) ......... 535.0

- 546.0

Total thickncss ............... 691.5
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This section was mcasurcd aloag the brow of the cscarpmcent at the
City of Ilttililtoit, lwtwecn thc ravinie at the licad of James Street
and the "Jolly Cut"' roa<I, about liait a mile to thc castward.
The section its iii descendirîg order. Tite niumbering of the beds
conncctri thc section %vith the correspoifding beds nt Dundas.
(Sec note in Appiendix.)

Bed,. NiAoÀRÀ FORMAÀTION. PJhickness.
Ni. Feet.

12 Thin gray> clolonîitei, iif an abundance of erty
noul8i. his bec! is known as the idChert Bcd,"
anîd forins the broiv of thec escarpinent at Hlamilton
anîd catwrd 1ing 388 feet idiove lake at licad of
James street. At liead of Qncen strcct this serice
it; 19 feet thici;................................ 12.0

il. Argillaccoxîs dolomiiites, îvith shaly partings-îîppcr
& portion kîîowîî as thid Blite Btiinitg Bcdls.1" leds

10 0.5-1 foot tlîick. (Sec analysis and fossils.) ... 15.5
9 Park liard doloinitie slîales ami do]ýinites wcathering

to gray-aîîd Iowcer bcds most shaly. (Sec anialysis.) 10.5
8 Tbick bed gray crystalllîte doloinite (nearly pure). 4.5
T Argillo-arcrîaceous dolornite iii bcds fromn 1-1.5 feet

thick. (Sec analysis) ...... ...... ...... ........ 8.8

CLINToN F"ORMATION.

Ob Eatrthy doloinite, îvitht shaly partings ............... 8.0
Ga Chinton shaleq, ait dolomnitic, with ticin hcdr of hiarder

rock, somne of wvlich are arccîaccous, and others to
a tiiicknoss of abouît 7 ect, are aretio-férrugi nous.
The upper 9 fect may bc considcred as passage beds 76.9

5 Passage bcds of argillaccous dolomtites. (Top projeet-
ing portion is glaciated, and is 254 feetazbove lake) 8.8

-93.7

MiFnîNA FORMATION.

4k 3Coarse gray sandstonc-" Gray Baudi(." This bcd
varies in tliicncss .......... .................. 6.5

2& 1 Medina variegatcd rcd and green sitîdeg. Thickness
from calcîtiation of Dundas Artesian Wl ... 538.5

- 545.0

Total thickness ............... 690.0

[Vol. X.
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SrCTION IV. (along Rosscaux Creck).
This section aiong Rosseaux Creek, cxtends froîn Albion Falls (in

I3arton Townshxip) to Carpenter's Limiekiliis, on the Hlamilton
and Caiedonia road. Thîis line followvs ncarly the strike of the
formation. The section is in (lescending, order. The nuxnbering
of the bcds refers'to the corrcsponxling strata at Hamiltor. and
Dundas.

Only the Niagara Formation is rcpresentcd.
2"hichne8s.

Feet.
Darkc gray bituminons dolinitcs at Oarpentcr's, Limie-

kiln, R. VI, lot 15, 33avtoii. T1he top bied is two feet
thiek, with glnciated surFisce. Thîis bed contais
abundance of Stroniatopora .................... i 1.5

Becis concealed ...... .............. ............ 42.7
Grey bituninnus dolomnites (Range VII, lot Î, Barton)

beds 0.25-1.0 foot tliik, containing cavities filled
ivith barite, calcite, selenitc, fluorite, galenite, splia-
lenite, anda othier minierais ini beautiful erystals,
besides bitumnious inatter..........15.1

<' overed beds.......... ......................... 5.7
Earthy compact dlolomite (Range VII, lot 5)...6.2
(The folloNving is down the creek, R. VII, lots 4-1.)

Fine grainel clark dolomite, in one bed, wvith glaciated
surface...... .. ..... .......... ............... 2.2

Areno-argillaceous dolomnites, ini thi beds with shjaly
par c>~; 0.2-0.4 foot txick .......... .......... 12.3

Dark browvn flags, treno-argillaccous, ivith filmns of
dolomaite ........ ..... ..... .................. 1.3

Shialy dolomite (with abundance of Sireptelasmna) .. .2.5
Bine arenaceous shales, hardened with erystalline

particies of dolomite ...... ..................... 2.9
Argil laceous dolomnites ............ .............. 3.2
Blue andI red shaly rock .............. ...... ...... 3.0
Dolomitie fiags (Avicula bcd), dark browxi arenaceous 5.4
Covered beds........ ........................... 3.0
Eartiy doloxaites, forining bed of creek ............. 7 .5
Covered beds.... ............................... 3.7
Thin gray dlolomites (areno-argillaceous), forming

brow of escarpment, just west of Falls ..... ....... 4.0
-132.2

&131 hlerty dolomnites, at Albion Faits ................ 18.4.

10 Argillaceous dolomites, in thin beds, with slialy part-
ings ................. .......... ............. 22.6

9 Blue biard dolomnitic shales, ivith beds of sixaly do-
lomites ...................................... 12.0

8 Gray crystalline dolomite, in one bcd .............. 4.9
7 Argillo-arenaceous dolomites, in thin beds .......... 7.7

-65.6

Total thickness of Niagara beda ........ 197.8

12 No. 3.

Beàl.
No.

VOL. X.



TUE CANADIAN NATURA LIST. [o.x

IV.-TULE NEDi.;A FOIlMATION.

Tn reforring. in die Geodio&ncd Ruprts of tlhe St-ate of New
York. ive learn th:.u tOh' Mediua ihrm:ît.on ros on wlint. is

k1nWu asý Il Ontida Ctrowa.,'whichi iu Oneid:t Couritv lias
oiy a ofienssn 2-5 f't. lboughi el1sew'lurc it is as lundei as

i ou) A~t f iek. wltie in the St:îte of' l'cilisyi vatiia il isz deveioped
tn the ext tit of' 700) GwLt i'Th te :persto have h'.otî a graduai
pae.sage front fliv band (if gray sad iouiminatitg the Unid-

sou H~iver firîîî:îuit in Oueida aud Oswego coîîtiîi":, to tie
civeri-yiuu.r coutgloutera te, bath ai' wiiich -ioîs lwvr re
-%v.litiin il) te %we'4ern part or te State. -- ind -il-etitrci 'v absent

fron tlie !seriesz iii Camada. aîs indieatvd a :il shit distance test

of' O:tkviliion the ttorh-wetstern sidae ni' Lake Outatin iere

die itlper )1 beds i~tt t te elop of the 'Canibrn-Siiriail Agc
are ment tu rest beueathi tiiose ait ltw. eoiuîiiionet ofi 'M ('tuia

Lai trateitir the M iafoiatonfrotil Oswear-o Coutl. ..
ît is ionud t' iueree ini tiiieknous flOtui il; attaiu'e a~ (1velitett.
id smvr:t hundrcd 1%a. iu the w'sterit part of' the :ac atîd al,

J)udas it te h.ad of Lake Oîtatin. il; is 545 iAt titik.

~AIn the mznuîp g-adii;tiiy dies ot, to te wcsqtw.ir(l and is îinIy
re1msenited iu die State ofi'ou by tuu or' twetiiy lcet of' red antd
bille itoti h'd sha:les.

Aitinost tit(- whoie series is ittade nip of' more or ,- caticatrcous
sh:ths. sute tf w i re als. atreaccous (anid alitinst rcsctttble,

<blu flags, of ulupître -iatdstonec). lu color tite slare red,
grecti, or i'ariegated. Tite qeriRs is cappt'd by at eo:îîse snsoe

miti is irreuiariy dlepositted atnd lias a tiikîes.- iti ilie region
of Iiut-I allaîî Hamtiltont, vingliL 11mit ecvvit to test fi!.et.. It is

knowî by tlie nine of thc l'Gray l3.ttd," atnd is :a e: :e''s
Sir.1tt1tn frot tite NaraRiver to the Gcori:î Bv oîe

Utps ltoweu'et, il flîlus nuit to tlucte ivedge, but tCe litis
ee.4iotcd by mite suadcî thittuîîitg Proess is filicd Upl witIî earflîy

Cale;îrenîîs Thîstte. 1iis structure i, well ilittrated br a,
çcctit in tuhle glen junt west of' the Sydenhîamî rond. 1)tincls-
die' i'olhîwill!, Sectioni îuould not be rep)reetîted iugtitalby

maorc llat tiiirty fect.:

[Vu. a.
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2. 1 féct Bluish san dsto ................ 2. 1 fct.

0.8 cc Shaly I),trtiflgS............. ........ 8 cg

37 Thin shaly sadstons I11-11.67 c

4.0 " Saîîdstuîîîe :IThe 9G ray Bauiid."1

1 .3 Sandstolîî.............................O 0.oc

By 1 Ilis nuli:ire it will lie ýûen tulai thi wioles riiies doos flot
materially tîlter« iihickcs but th:ît the urîdulations of the
surface of the -1Gray Band " rcýsultcd roin unequal deposits of
siaîîd iilong the sca î~.is atid aftcrwards the inequalities were
fill]ed Up by .sediments of sli* ghtly i]iffvrent character. %oeti).s
the -"Graày Band" shows ripple ma;rks on itv upper surfhcc,
while the more shialy partings lave thteir surfaice chiaracterised
by wave aetîol).

At. Griniby, the lower poîrtioti of this band is of the usual
gray color, but. it passes iiit brighit rcd sandstones irregular]y
depositud, and coiispicuously niottUcd by large spots of a gray
tint. At thiis: hîcaility the ý,12thro7ukycis ?wrffini is very abun-
dat, aînd though flouid ini both the gray and rcd sandstones,
iL is more commuon in te fiornuer.

At Dîttîdas the cappiig- portion of' the '- Gray Baînd " cousists of
at bluisli s:îndstonc recembling quartzite, tbiough ib tis subdivision
ini the cha;ractcr oi'the beds is net noticeable at Hlamilton.

Ai the tieker beds of~ Medina sandstonc forni excellent build-
ing, inaterial, thoughi difficitit bo work on aecount o? its compact-
nee.s anld toughîîcss.

Alongir rt cai. of' Uic Niagara River more tliaî 200 feet
o? tue shales arc exposed. So, alu.thec -ire excellent exposures
in iantiy o?' Uic gorges about the hecad of Lakec Ontario. Perhaps
tie best. section orf ihie shiales is to bc obuained by following up
the streaîîî whiclî flows into Burlington Bay afier passimg by the

vlaeof Waterdoni. In tliù deep gorge of tîtis strezini the
uppcr 250) fi-et of' Mledinai sJale is more or le&s exposed, tliough
in soute places covercd by land-slidcs. Thec base o? the Medinia
is cxposcd at a short distance cast of Oakville.

At Dundas, an Artesiati wcll mis suuk a, ?cw years; ago, and
tie following- is the lotg o? the boring, as publislîed iu the Dundas
Banner:

.Mo. 3.]
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B3oulder Till .... ..... ... 26 feet.
]lîîo Clay . . . . . . . . . . . .. 48 t
Clar andi Black Sand.... .... 5 c
Red Sh als......... s.... 341 c
Liiiiestone and G rits ....... 55o
Total Deptlî ..... . .. .. .. 1600

Thli record of the charactor of the lower portions of the boring
was not. Liven. The(- Il iiestonie and grits " rcpresent rocks of
the Hudson River formation. The record iîlso stated that at
290 foot front the surfauce thcîîu was a thin bcd of'sandstonc with
a flowv of tras and water ; at 300 1tcî there was a flow of watcr
risýiuz ci-lit 11-t :ibove the surice ; at 970 fýet there ivas a hicavy

-flow of gas. Th1is imperleet record is uu)l*rtunt-tely ail1 thant
reniainc of' iucili nmoncv that .w expcnded in sccking lhr t. supply
of. watcr for' the town. The secretai'y of the WclI Comîpany lias
since tiiet. and uhle couilete record1 is losc. Ilowevecr, it serves
a1 )uIrpose, anîd bv cnitIllte lovels of' the iiioutl of* flic iveil
(wliicli is 139 Jicet ibovc ].akc Ontario) willi the adjacent
MeIdiuin beods. %vc are enablcd to caleul:ue the thiicknoess of the
whiole formation.

Othier wells have beeu stink to ai coîsidcrable depti, ycars ago,
but iinflortuîî):ttelv thoir lougs are tint, in existence. Que. ut an
oil retinerv. e:îst nEif HaLiiiltoi), ~vs suk ilin the MiNilltia slîalcs,
or pcrha;ps jus. tli-igro tlieuii. wlicti a snfficicîît supply of watcr
was obt.iiîied. but which wstrul l:ic(s u;li beiow).

At -10 ihe. from thîe suiice (about 275 froui top of» thec Medina
serics) a flîlu bed ni' saiidstone mis 1'outid. Anotiier flitii bcd of

c:îndtoîî C in -in ;iui t-cî'op ;it l3urliinrtn, on the nortIiero
sçideoftl ie bay nf* thte sante naine. 'J'ie bes l fund ut tîtese two
pilcsz arc probably of the sailte honrizoni althoiogl flicir con-
tinuity is brokeîî by tie c:îuze whieiî nrigin.itcd Burliîîgtnnt Bay.

lucre wvas atnotiie-r imipor'tant wcl siiiuk to a depth of 1(109
ficot. at huie Royal Ilotci. Hamîiltnî. but titu.-li soute water %vas
proenrced by nie ;ind thoen tiiîaly.szd, tie record ni' tie borin.- was
lost iin a biîriug, buiilding,. 'l'lie CastWru part or' Hailton is
-zitiiated almost dircul on Mcditîa clays; but Uhc surface of
these is coveu'cd to a consideruble tlîicku, ;s in tic wvestornu part
o? theo city by drift., wlîicli partdy filis aî Plioccite v:îlicv. (Soc a

fluturo pipor ounutc Gooz.
The charactor of' the -Neclina siulos is shîownî by Uic following

ceiiical analysiis. The ,pecinicii ehoson w;îs typical o? the

140
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grrecu induratcd shales whicli on wcathcring becomne red. It
wvas obtaiucd from a, freshly broken surf. ce at an artilical ditchi
in Ainsley's Hollow, west of' Hlamilton.

Silica .. . .. . . . . . . . . . . . .. 50-2
Altimina ... ... . .. . .. . . . . .. 12-0
Iron Protoxide....................... 1*5
Lime ................... ...... ...... 17.7
'Magncsia ........................... 58
Carbon. Dioxide .................... 11o

98.8

A portion of~ the lime and n:îgncsia iwas present as silicates,
Somle of whicli was dccomiposcd b y acids. In varions aualysis of
the Maedina shale, moade by Dr. Sterry 1-unt. less than one per
cent. of fixed aikalis wvas found to be present. Undei' the rniero-
scope, thiese rocks exiuibit sinall crystallinc dolomnitie partieles
seatî ercd tlhrough ii ta iass: somectinmes uni fbrinly, a nd somlet imes
iii thin layers.

Froni the geigc vidence :tdduced by the Ohio Geological
Suirvey (as wiII bc noticcd under the Clinton formnation), the
Hudson River formation was raised Up into a shore Elue be-
fore the deposition of' the mienibers of' the Niagara group. To
the State of New York the Medin;a sens laved the shores of the
Slhawainunik 'Mountains, whcunce thc pebbles fior the conglomne-
rate of' the lower portion of the ,:eries wcrc dcrived. The western
in.irLgan of the sea, was bnunded by the Il Cincinnati Arch," which
h!as been an il:tndl sinice the close of the Oaauibr-o.Sfiluri:in Age.
The arcnaceous naterial of the ïMedina series was obtaiined
largcly froua the adjacent highilands to tic eastwvard, although
a portion of the sedimients tuit forint the Il Gray baud " was pro-
bably derived fi-oui the denudation o? the more siliceous portions
of tlie Hudson River formation o? the Canadian illores.

The shaly bcds of thc Hudson Rivcr ,:cries, and partieularly
thiose of' the Utica formnation of' ic Caniadian highlands, formed
an abundant source whience denudations could derive au aimple
supply of clay to produce the vide-sprcad off-shore deposit of
Medina shales in the northcrn portion of the sea. The period
was gcenerally one or subsidence until its close, wlien the IlGray
band" ilams deposited, to be flollowvcd by the Clinoon shallow
seas, whicli werc to bc fild up with impure liojestones, alternat-
inz with nxuddy sediments brou,-hlt down front the adjacent
Shores.
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Orgaric IRernais.-One or two f:.rntsof obscure sca-
%vecds havî~e been iiotieed by Col. Gnt iii thte a4ales, tîwe
they appcar to be devoidofrgîin.

Thel'- Gray l3ad''loever, cuntanîs a lcw poorly prescrvcd
casts of shelis, besides severail species of' sea-wvceds. Thle lossils
.ire uisitlly loutid crowded toge(tlir oit somîe portiotis of the sur-
flce of t ht. Sancîstonvs, overktîd by more or less e.irrlîy partings,
partieularly at the jmnction iih the overlying, Clinton, or tîmose
laeds tihat miglit perhaps be considered beds oi pass;îge.

'J'lie sca-iweed- aie t'le inost. COmmîifl. A1rt/i ophiycus hacrlan i
is ;îbundant at G-riinsby. Thle branîches of this ognsiis
SonietinitS coIIrWctd wvith )obedl nodules, lîaviner the appearamce
of fruit lods; lmoiever, 'onie palreoutoiogists cousider .Artliro-
pherits aîs wori trzick. and. W titi., be the csc tlîesc lobed i c-
pansions aire sunply wvorin burroiws :îî the end of the track-s.

A consider:îble nuniber o n ndoîîbted vworm tr:îcks or Ichunites
is aiso ltund. Ali the foFsils consist of' nothing more tlîau casts
in the sandstnnc.

The ibllow'ig nbea-rv' list (if f*mzsils has bien obtatined.

CATALOGUE 0F MEDINA FCSSILS.

Genera awd species. I?efcre,îce.
.Arthrophycus harlani ....... ....... Hall, 1852, Pal. N. Y., Vol. II.

Locaili!y-Grimisly, Ont.
ce ci Fruit (?)..

Locility-G imiisby.
Paa!ophycus sp ..................

Loca1ify/-1Iauil ton and G riimsly.
7Zaphrejei.x ljilajeralii ............... LHall, 1852, Pal. N. Y., Vol. Il

Loculiy-1a i Iltou antd Grimnshy.
.Atrypa obUata ................. ...liall, 1852, Pal. 'N. Y., Vol. IL.

Locality-Hetiniltoii and Gr-imFzbv.
Mdoossortlwaol(a..............nîd 18-39, Ann. ROI). N. Y.

Localîo,-llamilttoni.

Locliy-Diiiiudasý, Ilauil ton, anmi G riuisby.
,Jlùrchi.ýoiia sudnua....... ......... Conrad, 18412, Jour Acad. Nat. Sc.

1,ocait-llaii iitoui.
te colloidea ............... a 1 52 , pal. N. Y., Vol. Il.

Locaz1iti-iIaxni ton andI Grimasby.
Pleurolomaria lorca .............. Hall, 1852, Pal. N. Y., Vol. IL

Locality-Hamiiltoii and Grinmsby.
et pervetusta ............ Oonirad, 1838, Aun. ]ROI. N. Y.

.Locaffly-Ilamaîlton anmd Grimnsby.
T'chnites (several speies) ........ .

LocalG(y-IliilIton and Grimasby.

Dýol. x.
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ýr._jýjT0NFORMNATION.

In Southerri ITorkiir County, N. Y., thie îMedimi formation
is wainlg, and thle Clitoî resis on tiiiii deposits of~ Oîicida
congionierate, wvlih iLîsel (lies out l*i.rîlîerý t the cztSt. Iii the
more ivasterii poilions of' the ott f' -Nci York, %vire tic
Cliutoxi -Cries succd. te Ml'edina;, h partakes of* ils lîthuiogieal,

cliaaeteistis. -Iowever, aîs the Clittoit exterids W(-.tw:tird its
shiles becoitte itit.ercai:ited ivith eîlcaroous (leposits tli:ît florin a
conspicuoits fc.-ture. 'Pli cîlcarcous buds licrc:îse ini import:11ice
as the 'orîitiioiii vxtends %vestward ini the 1>roviiice of' Ontîario,
and at Hlailtion thcy so iiearly ree tîbe ose of' te nverlyiiig
N\i:igzar;i, tia-it the hi ni of* îai1( becoîtirs alittost ;îrbit.rary.
'Tle Nvýw York ei.iz . ,ae a liard layer of> doloite, cuit-
taiîîiîg remit its of'Un.mrs anid kitowt as thle l- >ciitatiicr-us
Bauld,'' as tle tuppue bod oi« the Clitîtoti of New York, wliile the
Caitadian GcoIogical Sttrvey cottsidered it as the loivest bed of
the Niag'ara -series, \vltichinl our 1'ruo'itee, il, iîost, iarly i'e-
Sitliblt!.. 'J'lie lii ter qIliiot . bei wCciî the Chliloti anidNigr,
1 liave ;tdopte( iii titis lîsper, W iiided, a divialoî, cxuept fbor

cotivoiilOce, iliouild bu mat;de. rit f.iet, Llit ulpput itiiice hb of
the Clititoti uleposi ts at I litilitoti tîigli b well bc jilaccd %Vithi the
N ia aîa:bovî'. Nor are thlete aity p2.Ioutio!ogical grourids of

sel;t a ti oi.
Tit. Clittoti group tîi:y bc described as, doloiiîiîi staîles, with

'nuiieiius tii) :iiý els nI a rt-ilo-ari-tieeous doltitti itcs, >otice of wlich
attuosi:, ieseîîbiu ipure sidî T he 'li indurated sitaies aire

ztcaiyof' blit oi' dailc graty, but it wCatlicriîîg îiiy assutate
ared, bîowîi or bull eoiîir. Maty of' t1w more caicarcons bands

are liiliy 1*mssîliflcrous. About twveîtty 11cet Irou iutc top of te
Fvrte- tîtere i.- aî red or browyî Ferrutritious icroacaou
rock, abotut c-iglt fevt t lîlelc. hioldingr 31a Ibunda.nee of' castS of
fosý;iis, wliicii aire iiîo.-îiy of*I1 -i era ',Iuciolol)sis aîid Lingleta.

It tmy bc licec rotitkced tîtat notte of the .Laniellbranchiule
slicillý retalît aîty pit of tîteir origitnal lest,;, vhiîe lte Liligdoe
have ticir ,steicis wcil presct'vcd, anîd uften of* a bitte color.

Thtis bed oh'-( lehrrugiîîous rock is LIt epecaîtv of' lit
peculiar bcd of» oitie iroti oie, called " Fossil Ore," forniing a

eýh tractcristi e citieîiiî oh' the Clititou group, cxteuding from
Wisconsini to Ncw York, and thetice atlotg tie Appalaciiau
Clialiut Tenncssce and Alabamîa. ln soute pl-tees the " fossil

No. 3.]
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oie " is only i-rceciited by fci'i'tninous stains on the rock. Thuis
i'on ijatier camne p)iob;ibly i'ioiiî the donudatian oif the extenl-
sivo 11011 ore deposits, Huroaîîn Age, just north ai'the Cliiitan
Sca, ini wlîat 15is 0w ililig'ar.

'h.liowcr noiie 'ept, ni the Clinton beds ar'e caîiposcd of ariî'i-
l:iceous dolaîîîit es wi ti shiah3 partings, whîicli are saînctiîîîcs
bituilitius. saîîîe oi' these layers are so graînular aînd 11rellace-

aUS :1iS ulîîost ta rosenible su,îdstoîîel. Froiîî the l'en' fassils
obtained liîrc', tliese rocks iîu bc caîîsidcrcd as bcdls ai' passage
fî'aîî the 3ledii. Ineludinc) the beds thîut I have phiccd as
bcds oi' passag~e ait tie base anîd tiiose at the suiiiiîiiit, of» tic Clin-

toi) 1'oi'iatioi, the w'hole tliickncss nt Hiloniù is 94 l'cet) and

Jn New Yor'k. on the Genlesce ftivai', the Chiltonl group has a
tlîickîîcss oh' 80) feet, coîîsistin-g af c:îicuîco us shiahes w'ti hinu
bcds of* shialy doloite, togethicr wîvtli the chîaractci'istic Oulitice
irai, ore bcdl.

Iii Ohio thi Iîfo'rîîî;îtioîî is represciitcd by s;îhîîîotî-coloî'ed dola-
initie liîestoues w'ilîi v';iy il)ii hiess froin 15 ta 40 lceet.

As lias Ucci îîoîiced. the Clintoî (lcpositz lihloagically re-
Semible ihiose tif' thc Mediîiu, iii cusýterli New Yor'k, while ini the
wcsterni parit oh' thle Si ate, thiey appr)Pi'Oiiite ta tic uîvirlying
.Niagra. 'lii eeu l i îee st ill grca ter iii Camia, hr

xîîuelî oi' the shlîay iîî;tter isz repîlace(] by cajlcariius rocks, and
ili Ohio, :iccoî'diîîar to the Geolo±ticî Snrvey oi' tduit St;îtc the
.îî'rillaceou'a bî'ds ir' cîhiolly replaced by liestoncs. Agza'n
thase dîifcreîîees iii tle l'assiha, wlîich chîuracti'rise dit: respctive

Cliiiîîoî and Niaigara formîîatioins iiici'e' New Yoark 1-argely
disap 1îearî ini tie morae' %îesterîî deposi is. Ili Caniada the pal.oean-
taha±rica! différenîces scau to be due to the statc of'prcscî'va ion af

(>'uie î','ins 1 iii the' sa;es an 11hiliesiaucs î'espcct ivelv ; f'ai' die
foliîus wî'ichu oceîir iii the clintoti liîîstoîics are crelleî'uhhy faund
in the calt.ii'eous r'ocks ai'tltie ov'eîlying Niagara, whilst, the priu-
cipal differenes areile ) thiase I'oaaa'iIs preserved in the Chinton
shahes. whichi .Ire ul. repî'escuted :îbaoe by simiiar rocks. lu
fuet. tdicte( is tuo morae v'aî'iait.joti in the foaasils 1'ouîd iii tie Clinton
and Niaigaîra formuations ai II"tuîiltaîu thuan llucîe is bctwecî tiase

of' Uic Ni'eîg-r-i "Clucît Bcd " ait Hamiîuiltonî id of the uppcî' layers
ut Baîton, five miles distant.

Prafessar Ortau i'aund thiat the Clinton of' Ohio cantains
pcbblcs af the Il Cincinnati (Hudsonu River) Iiaîcestoncs." In

[Vol. X.
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the south-westcrn pirt. of' tha.t Sttc the deposits urnder considcr-
ation rest cither on rocks of' the Cincionnati group, or oit the
thin dcvelopiient of INcdiii;i shales (which arc front teil to t.wenty
fet thick). The coxigloinicrtes silov tha.t the underlying formn-
attions oif the Cantibro-Siluriis Age had been hardeticd and up-
lifted iito clifs and shiore Iinc., buhjîre the commiiencement anid
depo.sitioiî of' the se-dinints in the se.vs of' the Clinitonl opochi. At
this tintie the Caediau Sea was orie out shi;ilow water. At Dont-
da$, Hlamiiltoni and lswie.various diin liard beds front the~
base to the suniniit of' the formiationi have thicir ,urfaces covered
«ith ripple marks. As ilit muddy sediiments, -w'hi.cli filUcd up
the iorthern and irt-esrnportion of' the Med irna Sca, were
priiicipilly dcrived fronti div <ébris, (if' the Utica aîid HIudsoni
River groups of, the Cariadianl highliidis, so aIsi) thIe. Clintont

s alsappeai to have be-i derivcd lrouîi the sanjie source ; but
these niuds gradually gave plîic to the o rganie hirnîstoiîe in te
wvesterni portion of* thu Clinton s:s

Organiv J~Renvîii,,s im lhe C'1iuîton bForii:itoii.-Recentiy ant
iii îerestiîig ±troup of' stiahl flhssihs %va, discovered by Georýgc J.
Ilinde, Esq., F.G.S., iii Gleni Spenicer, Duiidais. Thesc orýgao-
isins tlipp.ir as black shîiîing chiit.iîous objects ont thc surface of
the stoie, usuahly about the iweIfth of* uninilch ini leîgth or less,
anîd werc recogiiized by 31r. flinde as thc jaiws of ziiielids or
worins. 'ihey wilI bc Ibuiid desecribcd anid figrured iii the August
irnuiber of' the -Quarterly Journal of* die Gcolog'icuil Society of'
Lorndoni,-' or 1 579. Ixp th te jîws, tio portions of thec head&.
of the atiiiiiils were foutid. Thc foliowiîig is acatalogue of* Mr.
Hidc's seis

FitOM VIE CLINTON BEDS.
1iunicites clinioneasis.
Ai'nicites coronat us.
Bunmicites chirornorphu3.
(iEnoniles anpl us.
(lE'toiites.fragilzs.
.Aralclliics clegans.
Luiabricoaieieitc3 basilis.
LumbrironcrciIes triangularis.
Lumbriconereies ara ts.
Glyccrites culceolus.

Besides these, lie desecribes tlirce spccics f'rom the Niaigara
formation; and as 1 have tinot the specimens in my collection,
1 wiIl inelude them hiere with the Clirnton species:

ooites ? infrequen3.
Arabellites similis.
Staurocephalites niagarensis.
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Th'le t'oilmniig is a catalogue or the Clutituti fs.1 obtained
nit Ilami Itou and Dudas. This ctlgedues tiot icoutij al
the species tit are ineluded % 'vitl the Nu;'anta gruj proper,

whl .'i. Granîît a nd IIyscli'ii U ha fOUd In thle so-c:îlied Cliitit
beds bu t iily the unnmr colipiettotis species. or~ i lose tiot Sanrd
higlîe tir) at t.11laiIton.

CATALO(aiE OFl CFIANT(>N FOSSILS OCOMIJiiNG ATi HIAMILTON.

JjîI/'î<qIi.~fiuc/i...........iiI Paleoliît, N.Y., 18.-32.
"Viti% cruxa..

/o t o a i<Iliii'iI(...........
J<tSirmlpr (< .os . <.........

iSIonaflu</>i(> <' j.........
C'oidwvihllpori niqrw.........liai , 184auît 7Yi ~.

Zîi/'IiIule.N b tû/v........... ltl, 1>,iiueoiit., N. Y.: 185 2.

J>a1q~4,. qvud...............Si1,01.(i Pa i;îg. N.. 1852.

)ilia~uij~.... .. .. ..i Li . 1aaot v,3 n -Y, Si 1 32. 839
OI!JOJ/ffj>hlng............875

.............. i [a ., lal;eî>ît. N.Y., 82~~< ..... ....... iie' ii. s. Niagar in il s i 88-2
J>O!/Uu1I uy,<t..... .... ..... 1,iii, i'a,11oiit. N.Y. 1852.

J~<Iiaoora "uo~a...........Seuc il . ,. Niagarîa Fossils. 1882.
Je<'àoq cuq/otr..... ........ ,îI t, Vaia-oîit, N.Y.182

.AIj~u t~ladecq(2.... ....... i

.Sroiu-,A<( m/bodidalx.... ai eîlivg, .Aut. So'. Sui. iipa,1821
Orthis elegunilt .... ...... .... Doliimuai, m8:7.
Lùwgl oJay..............Con înd. Ami. flep.. 'N.Y.. 1839-.

CI obia/.... ............ IN, Piie<iit, N.Y.. 18.52.
p. 0a1don»ù (/) (1d<1aa.... ..........
.Zosý01)odaoa> 1 (2) rh<nalcjca. .

Offt /onola SI). (?)...
AIod/wlop,<tx, sevil tltldettm'd( spes.

J>1,/.10iona ?liuqvreimr......... 1-ai 1, Pîake<iît, 'NA', 82

Ortov'rç /<fa/IO.............. l,1aaoiS . 82
OUCJ( )<:~ ~/nû</<.............

C' 1iu,, ev'1/ar,,..ix...........

iic,, l/ s bi .....ie ..... .. . -
.Ichn Î/<s, four lllidcurmn 'PC ,cil.
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VL.-NIAOAItA FORMEATION.

'I'poquph ad IHriuto .- velyingthli Clinoton form-
ationi, tlew înost iiilnt-t:mnt nuiiber of' t he series-the Niagara,

(propcr)i îiiueh more widcIy (lcv'lo1)ed tit1 the lower. por-
tionis of the group wliiclî are lar±rcly maide ulp of' iiicelanical
depo>its. owhîg to the liard li1ne-st4oneS of' the Niaara c1)O

Suiiiiotiitiiig ýever.tl liiiiiilie(l fet of' soli, Medinai and Climitoti
Slialy roCk.s, it fortils aîcnpîu fe.iture iii the eouriry-the
SUmnit Of the Niia; sar pîîcîta lomîg it:i 11ortiern and
îîoiîlî-cstern nirii.the softer inaterial fbraingw t he base of
rid(re lias been renioved by erosion, leavin- abrupt clifl:ý.

T1he inost eastern exposures of' this florinatioiî ini New York
are near the town of C;itskiîl. on the I-hidsoii Iiver. Froii titis
Place it cxtends westward tliroughi the cenitral aiid we.stern parts
offtue State, ioriiîg tie boldà siopes, a few ileis south of; and
parallel tri, Lakze Onitario. Entering Caniadai at the NiagaraL
River, its directiton is westward. ncarly parallel witih its strike,
as f-ir as Dund-ts, ;it the exhreie westerin end of' Laîke Ontîario.
lere the ranige of' his changtes its course and extenîds tu Cape
Ilurd. anîd t.hîeîîe tlîrou-h Manitouliîi ,ud Coekburiî Islanîds.
The range of* hilis sou ti of tie lake, as we ha~ve îîoticed, is aîbout
400 feet highi and gerîcrally lias au ;abrupt flîce. I-Iowevcr, froua
Dusid:îs to Georgi an Bay, al.hîou-hlth iceountry is ol'a, lài«ier alti-
tarie, the fl:îturcs are lvss broket on tlîeir casterti side, as thcy
recede froiii Lakce Onitario.

The southein portioni of tic baisin of Lake Ontario is excavated
in Medina shales, whîile its îîortlicru side is scoopcd out of the
various rocks of thc Hudson River, and the siî;les of the Utica
formiation, wvhiehi once flbriîid the îîîavgin of the old sen in the
Niaîgara period.

Frouîî the îîortlîerîî end of Lake Huron the Niagara, forma.
tion cxteîîds ito Druîîîîîoîd Islanîd, aîîd tiieuce aloîîg the whole
îîorthern and wcsteriî shores of* L;îke .Miehigan. Again, tue
muîrgrin of the sens in Luis period nbutted agraiuîst rUe, Appalachian
eliaiui as Iàr south as Teîinessee, as is slîowîî by tie remuains of
their old deposits. Thele isiaîid of' tc Il Cincinunti Arch"
forîned part of thc barrier at the southern niargin of' the MedZ
terranean Sea, whichi exteîîded over a regioui of' tlîirteeîî dcg-reeà
of longitudc and cigît of latitude, in the Niagaira pcriod, or, 'we
Miay say, in the Silurian age.
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In Canada înany i.frcaîîîs eut. îîrongl the rocks of' flic region
iuder consideratini, and give fille exposure., of titeir geological
structure. 'l'lie streains invariabîy vxeavate picturec-quc glenls,
ut the lîead niWhich are nsu:iily cascades in miagnitunde Crn the

aîlis of N iagaia: tn nîliers forniin-, a miere i'eries of' rapids.
Ikvûnjnûnt-hî~bcst exposures of' tli Niagarai foiuatin

in the Stat-e of' New% York arc at Lnckport. Hocister aînd Nia-
gara River. Lt att:îiîs a thiekness., of1 2134 n~et i tîa Stane Lu
Canada, Ilie npper portion ni' tute stries is mi, dennded iii the
neiglibonrlihood of' Lakze Ontario, that. it, is itulo.ssible, to goet a
complote set in; and ùveli rany miles auay wlîerc it paîsses
ihan the nverlyhîi.g G.uelph flbinatini as ie-ar Roekwnd IuliUne
of junction is pwnerally obscured by drif.

Atf H-amilton, by level nivasnrenieiîtrys >etîimi of the lowcr
52 fint (hein¶ biais froîn 7 tn 12 of Cet mn 111) %Vas nmade by
Mr. S. 1). MilIs and umy el.ctclýi Ille exposure at thi. he:id of
Jamnes st icet. and flic .JolIy Unt '' road. ai alu ile to tic
euxt Ilere thie ucaîpliient avcrages 891) but: ini Ieight, ;îbove
the lale. Tlhîe eirf doloniites (No. 12 (il Svctinns> oru flic
cappinig -stratiuni nof't lie M nuýltîfa -iii.'' Along tilc Sydenliana
rond (seti n II). thle section. of'i poufi( lesa nie heds,

uiîcasured iJO flct (scven lipt moire ni' ilie -Clivrt beu is ux.

Poscd licre fliati at Hlamiiltn). Aaiat tlie jiniutioî ofi (ilc
Spcencer wit h (;]en W'e-bster. du aie Clicr lîcds '' mri tie

eaip>inig sirafuii fi thclifi. anîd licro t licie. r; eds arc
a littie tliicker titan1 elolnc lno'r 1 the easfcmn side of
thvese ravinies t heme is a;iî add it ioîî:î I xpnsimc o 104 flecI. necar the
1>e4 , %vlîich lias iiot beeii mcîîîvod by deiîudaî iin, timus griv-

aîîg a mîaximumî thickiiesa of' 1639 ief ut Dundas. llowever-, by
ileasur11iiig Ille sectioni at Albin ills. aind thiuci lcV%!liuî', up
linsse:iux Crcck anîd al<ing the strike ni«th fli îriatîoii to Car-
pcruter's.. Liîickilns, on Lot. 15, and Rang~e VI, lartin, two miils
soutlî of thie brou oifli the Il oun taini," a Hamiilton, 1 succeeded
ini uiic;suriîig a1 section of* 198 11cef fonî flic base nf' the Niagara,
(proper). The liciglît of flie lanst.sationi is 4180 1betî above tlic
lake, and in addition thu rocks arc covorcd witl five fec of'soil,
ut tlic Chureli, ou tlic saîue lot. Hiere the rocks have their
surfaces groovcd witlî ice action. Lt îiiay bc roîîarked tlîat the
capping bcd in' this place is almiost wvholly mnade up o? tlic
rezuains of &ramlýcitoparul.
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Thiis last section caîrries us to a igbc)r horizon thian :iny other
melasuraiblc, yct thc highest nieîubý-rs of the series is still bcyond
our reach, hein,, covcred by the drift. over tire gently sloping
country. llowcvcr, if' we follow thic hue of' stiike westward, in
take the levels lîcre, anod at tire îîeairest exp'sures of' the Guelph
formation. ai. Gait- (whiuh i., afew miles iiorth of the line of
strike of the Bairton Bcds) anîd niake zîllowaiicu 1;)r dip, it. would

approxinately be found th:ît. the uncxpo.ed uPPer beds ofliu
Niagara formnation recli to aili additioîal 80 or 100 fiaat in
thickncss.

Accordiîîg to Uic reports (if the Gvological Survey of Objio, the
formiationi ias a t.likess of 275 l'eci in lIi*hlaîîd( county, anîd
probaîbly 350 flact iii the northicriî part of the St:ite. Thle Cana-
diar, Geologicail Survcy estinliatcd the wliîde Uîiiie(SS at .150 l'et
iii the ncihbourliood of Cape lIurd, if' Uic dip) werc utiiforni.

Thus we !se tliai from Uie westernî part. of New York to Ohio
there is rio great variation iii the tihickîitss offlie iaigara delpo-
Sits, wliere tire :urflie is tiot rcîîoved by erosion, and1 wu rnay

fiîirly Place the accumiulat.ionis in the Can:idiai portion of the
Niarai se:i ait 280 fiet.

Not mily is the deposition of tie wliolu Iseries lii.erally unifimruî,
but, tliere aire certain strat:, whiieli are recogîiizaîblc ais consta-nt
over tlire reý-,ioni under eonsideritioîî. Of' thies-e. thie niost con-
epicuiîs are tire IlCler. bed " (No. 12 of sections), and a tliclc
comhpact. bed of lighi. graîy doloîmite (vaîrving froin lnrai--a1
to five-:jiid-.ialf' lfeet tlîick,ý and îiunibeied 8 iii tire section-,).
It was froii taiki'îa. the levul, of tis hatbcd ai. Albion Falls,
Hlamilton aind Duiidas, uitai 1 estiinated the <h11 at 25-5 fei in
the tuile, iii directioni, about î.wcuty dcî.rees we>t of sýout1i. Loc-
alIy, howcvcr. I iouiîd the dip sonietinies aznount.ing to 37 l'ect.
The distance- oi' the sides of' ic trianîgle floried by the t.hrc
stationîs aibove nanicd, wcrc taketi fronîtt flie ].lî*r- couni.y an:ip.
The caleuhition agrced closehy with thait muade froin the aippioxi-
miate Iniajit of the baîsc of Uic forîîiîtioî ai. Liiehîousec. and tlîat
knowiî ai. Duîîdas, anîd taikina. tUec directionî of Uic dip to be tiai.
f'outîd by the aibove nieîîtiouîed trianîglc.

At. Linieliousc the surfaces o! sorn of' tue atrata aire almo.sb as
irregular ais tiose of the Medinîa ai. Dundas. On the uorth side
of tic Duudas Valley the rocks in sonie places aire almosi. hori-
zontal, but aigain thcy are found dipping a lew Jcet in the milc
to the îîortlîward. This being the case, generally, would wako
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the Dund:îs Valley an aticlinial valley, %vith the siope ini cach
side less titan ne deure.

Chai'ractr qfthe Roeks.-In Nev York te lowcr part ni' the
Niacgara I ,rttiot is repre.sented by SI) feet of dark Iossilif'cr-

ou.s Wcarvo-argillaceous nI;I t Thorold, Ontario, these, are
inuei thinîter, and tît IHamîiltonî and l)undas ulîey are not, repres
Senited by mtore thati1 frotît ,ix to ten fisUt ot, Iluddy SedimIeIti
(No. 1. of' ,ections), whose upper portions gradi:tate itîto more
caic;mreoti. bc(].. 'l'le enr1chartecter ol' tlie series ut the

eter nd ol* Lake On;tarlo tony bc represenîed by the 1,ollow-
in- section in desccnding order:

(ai) Tîiti lieds of clarkz (often itîtcn nidf carthy) dlo-
mnites. %witl slîaly partings. Semac layers aire fossilifits. . 132 fcct.

(l,) '1'lain beds of ligltt-eolored dol<miic rocks, containing
an al<undcle of cherty nodules , fssiliferous...... ...... 19 feet.

(c) D:crk b ine <or g~ray slaly dolomnlte.s; fossiliferous .. f feet.
(CI) Dolcouîitiv comipact. sîalwes......................... 10 féel.
(e) Liglît citai crystalline compact dolomtite, in one bail. 5 fect.
(A) Iark -rav conmpact doloinite, ini meierately thick beds,

tihe lowest of wilai contains J>cnfcenerezs..........10 feet.

At Li meltouse, only the Iover beds are cxposed tîcar thecirjune*-
tion with tlîcŽ unidcrlying. Clinton rocks. Ilere the deposits con-

sis of Iiglt, eolored dolomnites, of' uniflorin texture in thiek compact

beds, hll)ding- oitly easts of' fossils.
Vite representaîtives of tIis formation in Ohio consist of' the

Dayton limiestone, oi'five fcet in thickncss, succeeded by 630 feet

of shalcŽs, over wvhicli there, are 18(0 lcet of liiestoues, and. ini

HighIlanid Couty die series is surwountad by 30 fcet of sand-
stone. In referrinig to thesa westerni beds, we find included the

Cedarville Imaestones, beds whielî are considered of the saine
horizon as thte Guelph dolomites.

The color of the liniestones bccoines li«,Ihter on Crin

westward, espccially atter îurning a point ut Dundas, whichi

forned a righittangled prominent cape iii tlt sena of' thte Niagara

pcriod. Even within a few miles, near Duudas, ne can notice
the lightcr color of the purer calcarcous deposits, and ut Lime-
house, to the north-wcst of' the old cape, coloring matter and
shiale are almost wanting-.

«omposition'undl ichemical 2tnalysis of thce Liiestoines.--The
Niagara liimestones, iii Canada, consist almost, cntircly of the
double carbonates of' lime and niagnesia, with a varying per-
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centage or' cay, f'îec S.1ùîd and .~letsof' the :dk.dliîîe carths.
Sonietinies, howevet', flicie is au excess of cariboniate of' linme over
wvlat is recinired for the production of* the double carbonate.
Iliideir tîn' xtîîi-crCîjî tlîis 'XCus of' calcite i., secCi occnpji'i< the

s'iiîail spaces betw'eti dlie more iiiiinu3' cr35, ii n.' îu tiees of
doloînite Th'e qu<ity oi' ii'on i, cî.~al sinall, an<d piescu t
in the state' or 1rotoxide, tliuai iti sinte or tie beds it. o!Ceurs.. as
pyrîtes. Bîttiniions nonîg uiatterm is pre>cnt in 111:1iY of' the
stirata. aund ini a nunîbe' or' beds i t occ asionalfy fil Is im:il c;îvi t ks.
There are but few beds enst ni' Dutida., wvlicb hiave nt a cou-
derable quantity of' eartliy iattel' prescmit.

The sha les in t bis i'egîon i ff ititofriii fiîiîcstnîil's oîify i the fre
qu:itiity of' cbîv an d otfieril uici tes present ini Idu o it us cal ca-
m'ous luatr l'or tley ail entanî a large pîrcît:gen caribniate.
Ini fiit niany oi' thei beds arts ni' an inîterieid i:te cfi:iraeteci, thlait
it is dillicuit; to decide wîîe t o cal tiietui eatfiy liiiie>tn<iu!S or
0e1lcai'cn, siailes. 0f' scei'ral beds ait H amîiltoni, I umade the

chlliical .111 l gedtigtli N itii a tiiC'uacîfîe ciiiiiat <it. A
flew oi' the re.,ults, :îie liere givexi.

Ânlq4 .- ,lice samie wvas takzeri rnut «cal' the baise of'
the :vuiv. (No. 7 Cdn' a-i Ann ithle '' Joly Ciit.'I <lltti.

rjîi. ( lie ii cn o fenil a ina.s ii tif i<-. i t f <'t iec.a i

dnbliiit e, ei()atztedl by da rk auiiî'flnte callt i iittei' waîs
visible.

calcini c'arnate................ 466

Fius cayboniate t'
Cativ i scante .................. 1-

3Aliiitiiii tctc........ . 4-
Altîici....... ......... .. ........... 44;-

Mniasttirc ....................... 03

UW18

Aul 1IL I-Tlis inalysis repreeents the comipoÀition ol' the
tlîiek bed of' liglît gr *'ay dofoinite (No. 8 of' Section) at tlîe - Jolfy
Cut, Hai.1uiltiî. The rock is bigly crystallitie, anid shows

crystafliie plates or' eiiuoids auîd >licIls, but acldinîil coittains
co)e encss of' f'ossils. IJider thie îiiroscope it shows ax mîass

no' ci'ystl<e sent nispaîîeiit pai tes oI doloi i U te.f niswîall
cavîties, wliel are! n'teîî Iitîed or filed witfi p)ure calcite, cons-ý-c

queutly the carbonate of lime is iii ecess. Th'lis bcd onut-ains
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Many large cavities of sevei'al juches extent fihled with foreigu
minerais, which wilI be noticed further on.

Calcium carbonate ........... 59-7
Magncsiumn carbonate ...... 38 2
Alumninaami oxide of iro ..... 1-5
Silica .. . . . . . . . . . . . . . 0-4

99.8

AnQI!Jsis II.-Vhe brd f'ronu whieih this -,ample Nwaa takea
is about five. f'cet above Na. 8 of section, and is one of the
harder and mlore comipact hiycrs (No. 9 of section) of thiat por-
tion of' the geolo±rical horizon which I have idcntified as the
N'iag:ira shales at the "'Jolly Cut," Hiamilton. .It is said to
produce hydr;iulie cernent, but if e-o it would be of' inferior
quàlit.y.

Calcium carbonate........3'
Niagnesium carbonate ........ .... 25-2
Calcium silicate ................. 6-6
b1agnesiumn silicate ................. 2-7
Alumina................. ...... 5-1
Ferrons carbonate .................. 1-8
Ferric oxide ...... ...... .......... 1-6
Ferrons disuilphlide (Pyrites) ......... l1-9
Silica .......... ...... ............ 20-0

98-7

Amilijsis IT'.-Tlic s;iiple for this analysis was obtained
f'roin the IlChert bcd " (No. 1.2 of' sections). The portion. taken
W.11 frce froi cherty concretions, as these portions would be
nearly miade up o? pure sîlica. Undler the microscope there
was only the usu:il crystalline structure of' the dolomitie particles
iseparaterd by dark, earthy miatter.

Caliunm carbonate ................. 46-6
Magnesiuim carbonate ............. 38.9
Calcium silicate ............. 2.
Magncsiumn silicate ..... ...... j 1~
Ferrons oxide .................. 0-8
Alumnina ...................... 2-4
Silica ...... ...................... 9.3

100.8

A large nuniber of other speciniens wcrc cxamined under the
microscope, but tlicy were ail of essentially the sanie structure,
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and more or lcss homngencous, cxcept soise of the more flaggy
beds wlaero the crystallino calcaricous niatter w;is deposited in

alternating layers wifli the muore caytlîy îiiUctr.
As îuany of tho dark bcds are colorcd with bituinious matter

some of' thc calcareous rocks burn to a white lime.

BY W.ly of' coimp.tring, the Niagara rocks in C.mada, with those
in Ohio> I hiere quote several au:s1.lyses of~ the. limc.stoilcs of titis
formnation in that State, as made by W~o~s oriiiriey.

Calcium carbonate .... 85.50 54.45 50.90 55.50 54.20
Magnesium carbonate-. 1..16 42.23 39.77 43.28 44.80
Calcic &mitgneicsilicttes. - - 7.07 - -

Aluimina andiron ......... 2.00 0.40 1.19 0.30 0.10
Siliceous mattcr .......... 2.20 2.00 .70 0.60 0.80

100.86 99.08 99.63 99.68 99.90

Anailsis qf tkeSki ..; noticcd bclitrc, the Ni.sg:ira slî:kes
arc ina1ogous to the liimestonus wliere the cAlcarcous mit.ter is
partly rcplaccd by argdh:accc'us niaterial.

Aniwj/s;s V.-Thc sanipie liere exainied w-is front one of' the

most shaly 1hiyers (No 9 of' the strcticiii) o~f' h Aic ily portion
of the tormnation at. thie "1Joly Out," l1iusittoi. Under the
Microscope the C.1rthly tuvitter !Zccmvd to bc heid togcther by the

Cr3'Staiitie p.1rticles tif dolomtite.
Calcium carbonate ............... 29-4

Mansnacarbonate .......... .... 23-9
calcium silicate ...............
IM;gne.sium silicate .............. } 4-5
Verrous oxide ..................... %
Ferric oxide .......... ..... ...... 1-6
Alumina........................ 15-0
Silica.......................... 24-4

!J9.7

The foihiwing :iii.lysis or~ the Niag.m--ra Sh:die (if Olo was miade
by Professor W<'ritilcy:

Calcium carbonate...............34-00
'Magnesium carlionatc .............. 087
Calcium silicate..................8-48
Alumninaand iron ...... ..... .. .... 8.40
Sitica ........................... 12.21
WVatcr (combined) ................. 'F.40

99-36
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,Source of i~ecloi Dt,,posts.-Frorn the citaracter of
the roek, antd the.ir distribution it thec Niagara pcriod, as scen

by laiîeing ît a, litiip of' te I>;tlvaozoic (ico-r;pliy of' Amlerica,
we sec tat Ilhe inch:anicai sediitacits (slialy in:îttcr), or tLwL
nort lierti atid iiorth castcrn miaritti of' tihe oid itlaiil 5:1c«tte

pri iicip:îily rroma the C-a diait liitlands. 'Ph.o Hudson River
gnlou p) fbritied ithe shtore ilitte of' itînsî placesz. f'ribt te bg tt
of' tihe M CIii eci, bot h it New York titd C;iitada ats weIl as
:tlotj- imr lt Ci tel tittati .Xe'Tiie icasterti ponttion of* thie 1>-o-
viltce or Ouittrlio w:s covicrud by dite litulestolies of* îlîi'P.î

ýqrmi ; the citt rd portiont, by thle gre ta accu mulation of' dark
Uirii shilix, atid tiesc [ast by sîtale- ti hi iét.ercalatt d liotiestoites
atl iid stt of, the JItdswi<pr. te'ndiiitg :%lonîg their western
M-Ir:nt. andu fori rng thle iiort.h -e.5teiri shtores ou Ille -Ca,, as de-

velope] aL Lite begittniiî of' tihe Siluri mi Age, (proiîetj, ilt the
I-cgtoî froxt whint is tîow the wiýSîelnIitad o!* Lake Ontario to

B3ctr~ aiB;y.
Lt ill*ty lie itîttieîl t lt dit. h t oif* Ille 13 ie:t sii:les îs itot

%ve-st. onU le tiitendi:ti ni tlt N :îrîr ivvn. At thle clhe of
tiv C-1 Ili br-Sui r:i Age Lit e dcoîs eoî oî~ù Lit:t 1riod

iiiiîld ieit i *1tîtet' ,0 ilwî tI iî.tîi 14.11 -t îît'eelit, loroînb1%~t

]ati ttdc t, t-.Ii imtuL or te soutLîtîti :siortes utU LakeC dl :tio
-ils, in iLs; (casteni t i iît. It wa.z iin titis -ofi ittaiterIial.

t tilt 1h i k. b-t"iiî was; Subý:Cqîîeîty d.v t ilt (itelou li.tviîîg,
exteîiîl-d blit a i tles isit o t lie Ni.iganti tîs nî'saîtd ilteir

iiîdcinlyi sl ie~ ttid leUIt tueim nîtî.ît iii Isolil rolief.
Now, titi î'x-îtiîiiît t ilie !dxîît oi Utiite C iadiati shores

of hîs dayz, we fiiod oîîly dîjt lieds of' slt;sle initu tit ore e:îsîcrn
depos.its, bt dite:c graîlutlly tîtickei ini extutidiîig- wcstward,
nuttil, i li titieigltbinariîood, of' Rloceter, iltcy atîtoulii 1.1 $I>

ie(tlit' plie: beiun stuii toU u hrsca odn' o t 1ii sl:îe)
111-iii t'sltiles begiti La tiiin oui :.t Tioroti O~(1intaio, wlit-rc

î.1lty a:iîtulît I-) fitly l'tî, vriflu thsirty italie.s *z; ai',s ar.
iiiiildas. thet' are îîîly a feiv flct tltick, anid ailiiitst *iir uly dis-
alpjîe:îr :titei' turîaîttg; tii' micieit Cape and psii wesît or the~

ite l'roît titis tom)i to Lakc iHuront, a.; tlt waters. terc, 'vere

lirocectud f-roîn tlite iuduy casterît curretits. The riortiierro eîîd
ci, lthe sea was io. siubjccted to te influx ori' ud to aîîy extent.,
-is in thit dinî'ctioît te siîonc.s were adj:tcctt~ to Lite aid crysttIl-
liiti Huroiiin atd otiter mouiittins. Iilowe-ver, miore shaies
M.:îkc tîteir :tppcaraîîce in the western arca. ltaviiîîg becti derived
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froin the soivhat shaiy Hudson group of tlic ' Cinciînnati
.Archi,' or, perhaps, froîn tile iarýgiis of' Mina(ii shales tha.t înay
have existed on the south-wvestcrn island coast. 0f' courseci lic
c'astern portio.- f ic ue01( sea niueli sl:île caume I'roîin fle disin-
tegrations of' the othier A1 )palacliiaii highlands. During tile

Medcina epoclh, in this regian, five huîîtdred fle of slîales weru
carriedl down itita the easterîî or uîortli-e.îsterîî portion oi'fthc sen,
wliile only t.wetîty fen' of sediîîieris %'erc ilepositedl ta the south-

westwa rd.
Again, tlic turbid waters in the Cliaton epacli inteî'ruptcd

periodlie.illy the growvthI ol'impuire orgJinie c.dcareons bed.s, w"hi1e
the wevsterii portiÏon of tho 011 sen mis uîearly i'rec rromni the influx

Charzc'ter of the ivmm'ie~ I''fe and Origin of' thte Lmeti .

Vie liave observv'd t.h:t. the gre;îter portion or' thc tper beds o?
the Nîîaaepachi iii New York, :lmost, Ill iii Ont.ario, anîd the
frreater portion iii Ohio, togCLii(r vith a consider'.ble portion of
tile Clitanoi epocli ini Ctn a ad .111 of, tlî:t horizon il) the
more s;out.hi-w(,sterui Stite, are nm1ade, up ofr doloiniltie himestoncs
of' a grreater or Iess degree air purity. Let uis examne into the
0011dition ai'the se.t. ail ()f tlme ]il*(! that flourishcd( at t lus time.

thein Lie arhier days or' tie Mediterrmnean sea ia the Nia.-
gara opnehi, il c a aterm nd ,zutli-west(rmitaos the waters
wem rei'a tiarbid cliariterer, thli"1 fi-cor fl'omi c'amthiy mtter in
its northci'n extension. Jam1i' hweor lm duriii<t Mie -,reater
permmid of' ii-s existence. only im sînali annnt o ai ihly .r.ediuinct
WzIs OCC..si(iilIy c;rried downi, tiios producing1 lhvtorable condi-

tionis loi'fthc growth oi' amarine lifu.
The iamstoncs iii Canada aro ai' a highily crystahline texture,

and con.3equondity iaost. ao' the tr'aces ar i'le organiins thlat con-
tribuîcd ta thecir orig-inial f'ormnation are abliter;îtcd. Out of'
numacrous specimens of rocks exainiiaod undler the microscope,
norm' show any orgamli structure, exccpt. saonie parts oh'those beds
contaniiig spoziges or simao riwiîlî lice aiid Luec a place
wlivre a stray l'oss5il lias es.ýcapced obliteratiomi, lu the re-:s;ittliza-
tinof ai'c calcarcouts inud. Iu fiîct) as reg'ards boUi shieils and
corals, there is scliloin ailything lcf't. miore tl:au tîmeir c.ists pre-
served ii flic stone. lEvmi whîen, b3' chancc, a portion o? tile
orm-inaml bed lias csecapcd obliteration, it lias becoie Iiigh1ly crys-
tainc. Herc and thiere is an exception to this stateint, Is in
the camse of' the pliosphiatie slieilk, Lingula auid Discina, in wliich
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frequontly portions of the oricgin.al tests retnain. Ln the rogion
undor consideration nearly 20>0 sp2CioS Of fossils have boon

obta.inced froin te bed-, of' tho Niagara group, yet tho colleetor
ny spend d.iys -ind obtain a moere hiandrul of speohuoens to -e-

ward itai for his; trouble.
It nay bc notied bocre that there is a bed noar the top of the

rseries «it. Dundas, severi i -ot. thick. that appoars io bo made up
of brveciai, the fragmeonts bcing derived froin older portions of

the adj.1cent rockS.
During the long poriod requirod for tho dep)osit-ion) of the lime-

ttones. the ch;,tractor Or t org.inisins whicbi inliabitcd tho sca
waIs 81bject to soiine imîportanît changes. Ono of thieso conspicu-

eus rioriods lias le(t its stnmp in thoe -Cbcrt bods," %Vhich are
clssod aý- No. 12 of the sectionq. The aver.tgo thicknos-s of

this sories of' thin beds of liniestone, filled ivith nuntorous

cne .:tions of' cliorty inateriail. iq cighfteen or ninctevin foot..

The linîcst.ons are dolornitcs, as is shomn by te previous an-

a13ysis. By far te gro-ater pr-oportioni of' concretions. show no

orgunio structure, but. yct., sucli large mntbers wbt'en br-okcn, show

the internal sections or' sponges, whicb nîjostly belong Lu the

geniera of i1t?~oiiîand tllilocnl)iiii. thatt te origrin of thoe

Eilico(us nod(ules 15ý al once ipp:iroitt. On sonie portions ofte

brow of' the ose:îipniout., both at Ha;milton and l)natheso
bods orin tc suinutit, anid a-, the sitfl*cc Zoil of' ilc rocks

wcathler, just, bone-ath wlizat. is onfly a 1'ew incites of» soil, flic coi-

picte florins of tho :ponges becolînecxposed by tho Iction of the

frost atîd of' the ploughi. The slonl-ýifit wvas very considorable,
thut it could bavo allorded aà sufieient. source for -io nîuoh soluble
5,ilical as to h:î1ve produced tc norinous aniounit of chort, found

in those hecis. WVo know ahis th.,t the v.îriety of* spcics wvas

considorable. Nor ivas the sporîge-liflu ail that adornd, tce sea
at that tintie. Thoso bt-ds airc by Il ir thte richosi. iii varioty of
spocies, front theo lowest radiatos to the bigla-r types or Iifi that

are fottnd in te Nia±rara sories. Lt isa:l.so wvorthy of notice that

it is in this sx:na-ll series thiat te groater portion oPl the rieh
Graooitefiinmm, te ho deseribcd iii a succceding Iper, is found.

Just boneatît thiese bodut (No. Il and 10) wlîicb are more
Phaly iii citaractor (of' which the uppor strat: i re known as
44blue building, bcds "), we find our grcatest nutubor of' Triho-
lites together it.h te ighrl-typu (Jrustacan, Ptcrogotus cana-

demsis (Dawson), rconty discovered by Col. Grant.
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Another conspieuous epocli in the hîistory of the ancient sea
is mazrked by the greait bed of dolomîite (No. 8 of section). At
no timec wis Ille sca so frec frnm the influx of miehanlical sedi-
monts. This bed vitli a tliiokncss of about fi'o flect floins an
enduring monumeont for the myriads of crinoids whose romiains
most larigoly led to its formation, :îltlhough- subsequently it hars
absorbod iag-inesia, whieh in the ro-cry.staillzation of its mole-
cules lins obliterated all but the fragmenrts of the orig-inal seg-
ments of their stems.

Anothor noticc:îble change in the roek-ma.kingc organlisls is
founid in a bcd of dolomiitie rock two a-nd a ll ffet tlîick, almost
literally filled w'ith the remains of three or four specios of Strom-
atoporci. This stratumn is neair the surficc bcd it Oarpeniter's

Lnein,(Rainge VI, lot 15 of Barton) -about thiree miles south
of the centre nI tlîe city of «iamilton.

Bosidos the romiains of hie,7 as shown in these few more con-
spicuous beds, wce flîîd throughiout the whole Niagapra epoohi that
Bryozoons were numerouf.; Crinoids iverc abunidant (ira placees,
as at Grimsby, wliorc somo aof the bods consist simiply of niasses
of tliese'stcmis). Corals w'erc dominant il) somoc localities, and
Mollusks of ovcr-y class ivore lrlyrepreson Led.

The Niamzara limiestonos liave becti Lir-oly dorivod fromi brokon
slhclls, cora-ls :înd othier calearicous organisioîs, but subsequently
the calcaireous untter lias combimcd wihl,0or a portion of' i t las
becît replaed by, miagnosia which hadl been precipit.tted amiiongst
the coinîminuted orgaîmttisuis.

Henmry C. Sorby, EFq., F.R.S., Pres:ident of the Geological
Socicty of' London, (Q.J.G.S., May, 1879,) lias shown thiat thme
condition ira whicli c.ilcarcous niattor is prosent ira the structure
of shelis, or of illied fornis of lue, b)as niuch to do wçith the sub-
s;equent pre!iervalion of tieir renwins in thme rock, on the erystal-
lization of thuir p.trticle!s into solid limiestonies.

The principal condition in whieh lime is pretiemt in calcatreous
organisais, is aq the cairbonate, citmer ina the f'ormi of e:îlcite or
aragonite. Hlowvcr, timere are somne structures like the Lingula,
vliere Ille limie oceurs, ais the Phosphate, the same as ini boncs.
The phosphiate of lime iq less apt to change its mioîccuLar condi-
tion tîman thme carbonate, and, as at resuit, the shielîs of tîmat
matoriail, or partially of it, are generally botter preservec in the
fossil condition than thmose of thme cairbouate. But the(Se phos-
pimatie slielis have not contributed to any cztcnt in thme formation
of' the Niagara limestones.
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The crystallinie forin of aragonite înay bc considered ase au
abruormal forii of' carbonate of lime, adMr. Sorby shows that
under various circunmstances, il; is easily resolvcd into tie more
stable forxil of' calcite. wvhilst, thie catrbona.te, iii the crystaflline
forui of' cacile, Cannoi, be chianged by any known process into
that oaaont. Thesýe two minerails Ilorin tlie principal con-
stituenlts of' Lte tests of Shiels-ini sonie, classes the aragý,onite

bigpreseft, iii otliers thie calcite, and agaîn iii others the
muter layer iiiay be oft ziraigoiite and die, outer of' calcite, or vice

Mr. Sorby gives the tbllowing classification of the interai coul-
position of' tlie difièretit orders oi'siteils:

(a) rutace.-Tîe interai iiiatter of crustaceans consists of calcite
hardenied on the Surface %vitil Phosphate of lime.

(le) Cephalo)ola-Tlîese sliels are mnade tif of aragonite togethier
with a Small aulotnnt of phiosplhate of jime.

(c) Gaisizeopod.-Iiu most of thcesc gencra thc slheil is iwholly niade
up) of araigonite, but iniioie the outer layer consists of calcite.

(d) Laiielliraiiciaa.-lim îauy species of thiis- group thme tests arc
Composcd whotly of aragoutite, in tsorne entirely of calcite, 'vhilst other
simelîs have thmeir inuer layer of one material und the outer of the
other.

(c) Braciopoda, arc coniposed wlîolly of calcite.
(j) .Echieinderaiiia.-Her-e the mainerai matter is calcite.
(g) Polyzu are compmsed of varions mixtures of both minerais.
(he) Heydroida and truc corals arc amade up) of aratgoite-the former

class liavinig a snmaîl quantit.y of phosphate of lime.
(i) Forarninera arc probably comîmosed of calcite.

Trhe remîoval of' tli oruanie imimtter hioldinig lime particles of
the shlil togectIhmr distnrbs tie stability of* thie structure, and
flot onîy causes it to cruinble by the disintegration ilong tie
lines betweecu the different minute crystals, but also hiastens a
subsequeutr-:rglet of* thie niolecules into larger and less
constrained crystais. flspeciailly is thiis tie case withi fragments
of ;rgoniitc whiiclh ooti take thie f'orni of calcite, ajs is Sliowri by
thie experiniient of* Mr. Sorby, wliere powdercd coral aaoie
kept for only a flew weeks in watÀ.r begantt to change into the con-
dition of' calcitc. Mýorcover-, this is niot only un experiamentat
test under flhvorable circuinstainces, but it is found tha-t thie modern
liniestones nowv fèmningi about sonie of tflic'Wcst Indiain Islands,
have in places entirely lost or are losing thc raturaI forins of
the orgmnic fraigments of' which they are couiposed. Agmil, the
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disintegrated fragments, Nvhieh are assumning thie more erystal-
Uine condition have their intcrspaccs filled with car-bonate of'
lime dissolved in the water, whichi was probably derivcd froin.
the origrinal material of the sheils.

If' the organic retmaîns be included in a mnatrix of' the sare
color, itot orîly the formi but :îlso the cc!rtintty of' its flornier pres-
ence in any position is apt to bc lost.. 14,spcci.illy is this the case
with the corals amnd shclls whiehi arc composed of' aragonite.
However, if'the surfimees of' the organisins were(, covered hy thin
layers of' somne fioreign mîatter, as pyrites or rinud, thec flormer nay
stili be preservcd, but the place occupied by the structure will
be found to have a more lîighly crystailline structure thain tlic
miatrix itelf', as the carbonate of' limne of the simelis, flot lîavîng a
rcnt surbce exposcd by bcing broken into fraginents, lins more

tinie l'or gr.(luail re-;îrrangcînent of miolecules, amnd, coiiîscq(uently,
largeýr unîd more perfect crystallinec forums amre produccd. This is
founid to be particularly the case with La:inellibranchi:îte sheils

(aragonite) in the rocks of the Niaigara group at Hamilton,
wlicre only tic rernains o' ea.sts, proeured in the manner just
decribed arc to bc floutîd, almhongh soine bedS in(lie;ite that tlmey
were originally mnade up of» :m mass of* tîmese sîmelîs. The best pre-
servt'd fragments of' organie. structure ini nur rocks are stenis of
crinoids, but tîmese are genmi.lly re-cryzi allizied, aIilhough tliey
were even at first in thie florins or smnall crystals ofecalite.

The corails gemierally have becomie silicîthul but the fnorms aîre
.90 fair ch:miiiged as to shoiv tlî:t tlic originl alcacu matter wvas
re-crystaillized beflore its replacement %vithi siliea wa.i accoîn-
plished.

Sonie of' the Graptolites are -well wr~rc viî the li arge
ainount of cuinous inatter timat umay have arre.sted mniolecular
change. Fromi obscure caists soin( of the beds of' limestones
appe;ar to have been dcrived lroui Orthncc-raîa,.. Biraehliopods9
arc thme comnonc-st. fsi retaiingii any oi' thecir original appear-
ance. I>olyzoa are f' 'irly prcserved, espec(iahily in fthe " Cher *t
bcd," wvhcrc also a fcev Gaj.steropodai retain thmir calcaireous

.structure. Ji) fiiet nràitly iml] the fiossils are better prcserved inm
the 1' Chcrt bcd" than clseîvhcrc. This lfici. inay in s-ome wýay
be accountcd flor owving, to flie presence of' soluble silica dcrivcd
from the spong:cs hiaviug cemientcd the e:îlcareous plates together
at thec time whcen the ainima.l mnatter of' Uic structures was being
gYradually rcmioved. for many of the fossils seenu to be saturated
with siliccous material.
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The obliteratiori of' the ori.lin:i c:iicareous ortanisms wus coin-
plcted by thce physicul'changes wii rcsuited in the coinbinu.iion
of the cailcint ous. niatter, %witli the mnagnesian carbonate anid tho
subsequcît, re-erysfaiiization ifi tire fbrni of' tire double suit.
According to the exîrerinientîs of' Mlr. Sorby tliis was cffced by
the iiaginesit rcplacing, ai portion of the lie. But Dr. Sterry
flutit, 111.11y ycais ago, annolunccd that, as indîcated by him
experinaien ts, :111 riuagncsiu n li niestoncs zire dcived fironi tire pre-
cipitahion of' botir caibonajtes sirnultancousiy ini an iîrhiîd sait
sa. At. icuist us Piar as the Ning:îra, doloinites are conecertied, the
caleaicous o rganisirs have played a iriost iimportant part in fur-
nishiîîg cailearcous riîatter, :Illliug he lic riîgnesi.n sutt rîîuy have
been eclusively derived front the evapbrafion of the waters in
the immieinse iîîlaîrd Niagara waters, for ait Grîinibsv a bcd of thiis
dolomîite shows its detivution nlinost exclusively front crinoids,
arnd nt Hamilton a siiflar bed in 4 mroe, ilîily crystallici state,
and fillcd with pores froint tic slirinkage, forins a rnurkcd feuturo
of tue serres.

lit flic molecul:ir chiange : condensation in volume would occur,
thereby leaving flic rock por-oîs and perniiitting- tlie earbonate of
lime, of fic caie:îreous fossils to ho waslîed onit; as illiistrated in
the greut bed of d<'iîite (No. 8 of* section») and soine other
beâs, ivlîcrc the cavities have îlot been subsequently filcd iwith
argil.ccotis iud.

As a fârther illustration of tlue suibsequent reiîioval of' the
maferiai tf tlie slicils by %water-, we iîccd oîîîy ;-o( a littie beyond
the prescrit region of' stîîdy to the Gutrîpli doloiteis, wlîere are
nuîîîcruus casts of' shelîs ini the porous mite, wilit ilc whiole
,%udl ;îîîd its filling renioved, thus leavirîg, nuriierous cavities in
the rock.

Dr. Iltil rt lias condtictod( a series of' experîîîîunts whiieli throw
iight, on tlic îrigiîi of dolouîîîiîus. Iii lake basiiis %vlîie there is

a cosidialle v:apoîîtiîî oirîir tit. tlîv wvaters, cgnt;îining bicar-
boiife oft sida caulse i lic sepa ru finn o' al] tl), lilue a-; carboiate,
and ilie fttrni i otf f soluble bicaîbornite of'ntreiî wlî ch,
5%ubse(qulelil ly on evaporaîlioîî. sîp;îratfs in flic lidrîted fitri.
Thre s:lsîiîJdtogef lier uîtder utusieand lient will cominre

to fIbriii tiotible, carbona;ttes. Fîrot thre disiîitegri irai of tls;r
anrd otl hîr rocks, uni ubîîîid 'lice tf' carbronates rf limt hîîe anid
wsgittsîu. aie ertîistaiitly buitig brîtughit doni by slreualilS sud
onqîthd info f lic sen basiîîs. ''liese clîcîrrical precipitates iîixing,
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witlî' (and replacing according ta, Sorby) a portion of' die cal-
carcous s;înd dcrivcd froîin flc org'ani remnains in this r'c±ion,
haîve Irobably in n grent degt'ce givcî r'ie ta our Nh:ara lime-
stmies, ci or' iwiic iî ai ore or lcss of' the charic'tcr of' truc
dolowiitvs, but %'lîerc homeî contaili iocbnal (Mulc:'s as silice-
ous a nd aîi.-îIlaccous iiiud.

Froiti tillis ex;iîiination of' dhe character of' the litncstone., or the
Niagara group, i t i not, su'pi'ising that. tlire is such i a acity of'

fossils iii ibis gu-cat dct'clopuicnt of' rouks -o largcly cnmpjlosed of

thicii' î'einiis. li vcry rn;iny stra;ta l invo foitnd no fb.ssils what-
evcr, anid c'y':n in Posc ivlici' tlicy arc inobt abundant, oric is
rewarded oîily alie:' a longp paticnt searcli. Yet, %vitl: all these
diflicîiltits, thc googit ay cilîcet in thic rcpion of couir study a
large nuunberî or specics or' wieh tlîîŽr arc cataloguts uiidcr
tiiose imits of' ibis p;ipui on Mlic àledina and Ofin ton cpochs,
and a CHil lar±ger list, at tlic cnd of' tLA portion of dlic p:ipcr on
tlîc Niaîgara. ecli l»'oper.

VI[.-.IîîNEîtA.S OCCURRJING IN TIUE NIAGARA O;ROUP.

Exccpî iîg tli beds of' siane fit fiior buiild ing pur-pnses and f'or
buriig:. to Ilimne, i lere are ia miner'ais about te lic erstern: ei: of'
Ldake On:t: îio of' eeoiii imiportîance. lac'i', iii;iiy years
aigorsii i'utilc af teîîi 1>s ivuî'C made soutît of' fic villagc oif' Bea:nis-
v'ille to w'oik a sîili ' fUnd ' of* îaltna. Th'le only sa: iid.toies fit
f'or bu i ldIing, pu îposcs is fh li G ~raiy ban d " ni' tleîc M td inîa iî'î::a
tion. lucks oI' tIts mtoue of' any diincîîsion thît, can bc Itandlcde
aî'c obt.îitiabl<'. Th'lis stonc luxîs boe:: exicnsiv'uy %voiked at

Dulnd:is liatiiilton, Giiisby and 13cuisvilîe. A --- 'u-t d'w
back in quarryiiig ti s iii; ftia I is tIi;:t it, cati o:ly bu pirncui'd
aloiîg thle rlge cd thic esca:rpnicnyt aîîd ru'ydires a v'ast aioutit of
die Alaly rocks of' Mic Ctun i'orîinatioîî Io bu reciiov'cd, aîid

ev'en thic: thie sîîply is of'a finmi tcd cit::;î 1:1 iy. Theil sionc is v'ery

tougli ;tilt h;rd o:: tools. I ani inlornuî:d tluat. tItis rock -%Nzs
foriiicrly ut::: :: tu'rned iii fu giidstns. Thelic :;jirit ryif thli

bcds oful' iiestinic ie tmo tii, ou' iniifrîioi, lo:' iiyflting" me
fla lue i ougîicst building inixteria. I. fi wvei', t livre is a suffi-

oien t uînnibcr oI l;îei' to suppily i abuiidai icu of' builIdi ii.« miate-

rial ni' wilicli tili! liai:d-onust is obi a inid f'ic<:îîi the - rua t doloii ite
(Nio. 8) n:ulic he bjacc:it bt'ds In: flet al flie bcds bch:njing
to ilic Niaga;ra scieic, that w'iIl ;ît a il adim:it. nf i' e, ire quarruied
it rlatiiltun, and tlic bi'uke(n uî;ite'ial of' thc- Cbiit b.iîid'' and
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other layers is used for road mectal, aind only the more slialy
linie8toncs arc rejected. The Il Blue-l3uilding beds," althiough
son>ewit earthy, forni fair building. iaterial. At the old
quarry adong Rosseaux Creck, and clsewhiere, i fi the hiiglier portion
of the serie.', gond, fa~irly thick blockrs of' dolomite eau be nbtaincd

Though the lin>cstoncs are gecrally rather dark, they burn to
white lime, as the eoloring is derived Croui or-tanie inatter. The
principal liniilns arc supplied froi the highest beds of' the
Niag.ara series fin the re-ion of' Hamilton aind l)utdas, wliile at
Limehiouse, on) the Grand Trunk Ratilwa«y, the lowcr beds are
lighit color-ed, radier pure, and lbrnn excellent liinie-Troronito and
m:iny other p)laces being supplicd witl immense quantities of' the
product of these kilns. Soine of the beds also burti.to hiydrnulie
cernent.

* Iowever, there arc isiteiesting- inerais iii this region, other
than those whiehi can be t.urned to iise in the arts. The first of
thiese, mueris that ive will notice is epso>nita. 'lhis minerai oceurs
on both sides of Gleni Spencer. It is flound as aur efflorescence
on the cdgcs of' the Niagara shales wilri are proteced by over-
hanging thiek beds of' dolomrite. This sait bas arisenl froru the
disintegration of' the adjacent dolornitie beds and thre action of
deeornposing p)yrite~s. In various othier proteeted places thlis
efflorescence is seen), but it does riot consist of' pure epsornitc
heing ruixed witlr carbonate of' lime, carlbonlate of' ir-on, 14an1d and
Clay.

In the five font bed of' dolomnite (No. 8) fine carbinet specinrens
of selenite and crystalline larfte cati be obtainied. Also inasive

gypslrnt, handsonrle crystals of, c<decite (variety of' do-tooth spar),
celeitc and quairtz in small erystais, as weil as irontpriics are
flound. Marny nf tIre cavities wheu broken openr are fibund to be
filled withi aikaline waters. Ln one of' the Clinton beds, east of
the IlJolly Cut " road, I have fouud fine r'ed and green crystarls
of' barite. Ilowevcr, the handsoincst speciniens were obtaiued in
Carpenter's Quarry, on lot 7, Range VII, of' Bariton, fot olow
workcd. Fine specirnens of crystallized dolomite (pearlJ spar),
calcite (in large sealene dodecahedrons. aud in othier modifica-
tions of rhombolicdrons), bilende, pyrites, galenai, purple, smoky
and ycilowfluorite in fine cubes, arrd several forrirs of bituminous
matter, bot liquid and solid (a v'ariety o? whiehi was clastie)
wcre fouud in considerable quantities filiiog the cavities of
the rock, aud often lining what were once crystallites. Lt was
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in beds of siniilar horizon at Beainsville tuit the g:den:t was
foutid aud worked min-ny years ug.The horizon or the beds le
front 130 to 145 feet :ibove the base of' thie Niagara in thie ncigh-.
bourhood of' Hamilton.

In nunerous places inieral waters are floutid. Thec are of
two cl.asscs-:îIkal iic aînd sulphiuretted waters. 0f' the flormer
class thiere are, îîuuierous sprin-s ulong the sides o f'the esearpiacat.
Sirnilar waters hiaro zlso becii obtai,îed iu varions wells that have
been bgred to a considerable deptli. One of thiese wchls was
bored nearly, or Perliaps, quite through the Medina shales at
the Ontario 011 Refinery, east of Hamilton. The water of thi8
place, I aiialysed in 1871.

Sodiuim chioride .................. 228
Magnesiumn hIloride .............. 060
Calcim Chioride ................ 167
Potassium chioride............. a trace
Calcium suiphate ................ 020
Residile........................ 10
Water ........................ 94-90

99.75

Another of thtese mninerai waters was obtuined at a dèpth of
1009 feet iii Camibro-Silurian bcds front tie Artesian welI at the

Royal Hotel, Hlamilton. The following analysis was made la
1870:

Sodium chioride ......... ..... 6-3711
Magncsium chloride........... 12723
Potassium chioride ............. traces
Calcium chioride.............. 52723
Calciuim Suiphate .............. * 167
Silica, iron, carbortic acid .... ... traces
iodine and bromine.........
WVater ......... ............. 80-9676

100-0000

Unfortunately the record of this well Nvas burued, altnoug-h a
littie of the saline water stili reinains inii y possession.

0f the second cla ss-sul pliuretted waters-wve find a few
springs, the principal being at Mdount Albion, and at Suiphur
Springs, Aneaster. One of the old spriings near Nount Albion
is now dried up. Froin others in tliis place the supply of gas
has contiuiued to be evolvcd for rnny years, aîîd tlirc jets of this
gas, essentially sulphîurettcd hydrogen, are used to light Albion
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Mills; the proprietor hanving built a reservoir of'hydraulie cernent
over the Spring. At IlSulplîur Springs" Aiîcasfer, the aniount
of t'as is not so large. mid the supply is Sûearccly more tlî:i1 ilough
to szatutrate thîe water, front which the --ulpliur is precipituded on

cKpOsui'c to the air, Iu both of' thiese localities the gais arises
front deconiposixig pyrites in the surrouning rocks.

VIII.-C~sAALOouE 0F NIAGARA VOSSILS FROM CANADlAN

LOGA LITI ES.

In tlic followingý, cat:ilogu-te I hlave cnideavourcd to -ive a f'ull
list of all the fossils thiat. bave been diseovered in the region

publishied, 1 have licou coaipclled to depeîid lirgely ou iy ovin
collection, imany species of Nvlticli have been prcsented, to lie by
Col. Grant. A fcw of'the iiieluded. species ire not ini îy collc-
tion, liaving ye.irs befbore beexi senit'- aw'ay front the regiou by the
colecetors, of wlioia Col. Grit is tlic inost iîîdcfà.tigable. The
best collection of' Spoiigs anîd Stiro7atoloral is tllit of' iMr. A.

E. W'akcr. f the Ioriiier group several species haive rcîîîaincd
undescribcd. Somne of' the species, iîicluding inost of' tlic Grap-,
tolite famd//iý, arce i rypE SrkEcIMENS, descriptionîs of' wlîich
aile a1bout to be publislied. Iiad Col. Grant rcttiîîd :îll ]lis
ovni collection, lie wvould have been nble, no, doubt, to liave con-
siderably swelled iny list.

The best loeahlitics at Hamuilton for eolIeeting fossils are nt the
"Jolly Cut," and in the :idjaiecnt opeiîings ini tlic quarries ailong

the sides of the " oitiî"both e. t and west of this pice.
Also, ini the gorges at thie lîeads of'Jaaîcs and Qucci> st.reets; it
the "'Bluff,"' theei flceiy reservoir ; aloni± the Ilaimiltoni ind
Nortli-Western Railway f0 the sunînunit of tbe bulis ; ini flic ra-
vines ne:'r Mount Albion ; on lots 4 -irid 5, Riange VII, of
Barton, along thue Rnsseaux Creek ; suid on lot 15, Rangze VI,
of thec saiine townshîip. At Dund.is, the vatrious g]cils florin the
best locaifies, ais wvel1 zs Sydenihami road. At Grinibsy the
ricliest fatunat is fouud Up the "lRavine," whlere tdie l'ossils.iarc in a
botter state of preservatioli thau at any otlier place ini our Pro-
vince. Otîxer localities arc at Thorold, Liniehîouse (on thie G. T.
Railway), and Rookwood.
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CAYALOGUE 0F NIAGARA FOSSILS.

GENERA AND) SPECIES, AUTH'RIoITY AND) REPESENCE.

Stronuztopora conceiitrica .... ...... Goldfuss, 1820, Germ. Petref.
Oauieopora ivalkeri ...... ......... Spencer, 1882, N iagara rissils.

fi inirabilis ...... ............ gccc

Cccnosloma consiedlaturni...........Hall, 1852, Pal. NI'. Y.
tg boriloidicia ..... ........ Spencer, 1882, IfiagCLrf Fossile.

Dic!y1ostoma reldla a..... ...... ce tg

Astylospon11ia praernosa ....... .... Goldfuss, 1880, Pctrcf. Germ.
cc Y. . .. . . .

Atilocopinia granli ...... ......... illings, 1875, Can. Nat.

H-YDROZOA.

GRIAPTOLIDIVA.

PhJlograpts (?) dulius .........
Dendrograjtus ra>nosus ...........

" sizaplex ............
" duwsoni ...........
" frondosus .........

Inriegracilis.
CC osu.......

Callografflus -niccgarensis.......
ci grandi..............
"i (Dendrograptus) multicaulis
tg Uinul ....... .

Spencer, 1882, Niagara Fossile.

Dictyonenza reliforoe ...... ....... Hall, 1852, Pal. N.Y.
ce gracilis ............ ci 9

cc websteri ............. Dawson, 1868, Acad.
tg tenellumC.............Spencer, 1878, Can. IS

Calyptograplus C!/dhiCCormis .......... C ci il

Geol.
rat.

tg subreliformis . c g c
ci icroninaiodes tg 1882, Niagara Fossile.

cc(9) radiatu»..... ..... c c
Rltizogralptics buibosts ............... cc 1878, Can. Nat.

.A4an1hograplus granti............ i i c
ci udcher ............... " 1882, c

Inocallis plumulosa .............. Hall, 1852, Pal. N. Y.
i( bella .................. Hall & WVhitgleld, 1874, Pal. Ohio.
tg valkeri ....... ......... Spencer, 1882, Niagara. Fossile.

"r pro blemtatica ...........
ci di/usa ....... .........

cc ranudosa ...... .........
c crvicornis .... .........

49 phyocidcs ..............
ffhamno.qrafflus barlonensis......

CC (:?) rnul«fornis. .....

Plilograplusfliaccus ....... ......
Cyclogiraplus ratadentatus?... ......

C. 1878, Can. Nat.
ri 1882, Niagara Fossils.

Ic cc tg CC

cc 1878, Can. Nat.
cc 1882, Niagara Fossile.'
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ACTINOZOA.
TAflULATA.

Favosites niagarensis ........ Hall, 1852, Pal. N.Y., Vol II.
Li favosus ......... Goldfuss, 1826, Germ. Putref.

Astrocerium (Faivo.si1es) constriclvm la1.l, 1852, Pal. N.Y., Vol. II.
Syring.olLtcs huronensis ....... Ilinde, 1879, Geol. Mag.
C'ladopora rnultipra ............. Ha«ll, 1852, Pal. N.Y., Vol. II.
Siriai opora .lexilosa .............. il l e l

Hale. ies cutenulatus ............. Linnoeus, 1767, Syst. Nat.
Syrin2gol)tra vcticillaita (?).... . Goldfuss, 1820, Gcrm. Petref.

IWu(OS A.

Cyalhophyilliiii radiculum.......... Roiniger,1876, rios. Corals in Geol.
Micl,, Vol. 111.

Ornlqnnia stokesi ................. cEdars 1876, rios. Corals
in GUol. Mich., Vol. III.

Petraia Strep)tela4na cillycila ... Hall, 18.52, Pal. 'N.Y., Vol. Il.

ECIIINODERMiýATA.
ASThILOIDYUA.

Pelasier belluhis.................]3illings, 1805, Pal Foss., Vol 1.
CflI.'OIflF AND> CYSTOIDRA.

Lyriocrinus daC1ýy1us .............. llall, 1852, Pal. N.Y., Vol. Il.
Thysanocrinus lilffforrnis ...... ..... tg 1852, cc i

Eticalyptocrûinu decorus ........... Plaillips, 1829, Murcli. Sil. Syst.
Stcphanocrinus aiegulatus.... ..... Conradl, 1842, Jour. Acad. Nat. Se.
G'azqocri,,us ornalus ...... ........ Say, 1825,

PO0LYZOA.

Ocramoliora folioca.............. Hall, 1852, Pal. N.Y., Vol. Il.
Ci aihropora (?) gracilis ........... Spencer, 1882, Niagara Fossils.
Feniesiclia cleqans .... ........... Hall, 18.52, Pal. N. Y., Vol. II.
?olyporit (Pasdl ) albionensis.. .S poncer, 1880, Niagara lossils.
Lichenalia coniceirir:z............Hall, 1852, Pal. N.Y., Vol. IL
Trernalopora ostcloula ...... ......

I3RACIIIOPODA.

Spirfera cri,;Ia ..... ............ Iisinger, 1826, Act. Acad. Nat. Sc.
tg ?iagarenisis .... ...... .... Convàd, 1842, Jour. 99 4

radiala ................. IIiminger, 1857, Petref. Succica.
eufcala ................. Sowerby, 1825, Min. Concl.
plicaiella, var radiata..Hall, 1867, 20th fleg..nts IleporL

Atryna relicularie .. .............. Linm.-cus, 1767, Syst. Nat,
Athyri¶ (.Ieristçiyza) nilida .......... Hall, 1852, Pal. N.Y., Vol. Il.

rtilySCOYuLLJIAE.

Rynconella neglecla .............. Hall, 1852, Pal. N.Y., Vol. IL
il ob.tusilicaia ...... ...... 9

ci var ........... g g, g: 9

', rugsa .............. c
-. entamcrus ob!onguî ............. Vanuxcm, 1842, Geol. 3 Dist. N.Y.
Sricklandinia canadensis .......... illings, 1859, Can. Nat.
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STROPHOMENIOAE.

Sirophornena profunda ........ Hall, 1852, Pal. N.Y., Vol. II.
ci rhomboidalis ...... Wa-llenberg, 1821, Act. Soc. Sei.

Upsala.
Strophodonta semi/asciata .......... Hall, 1863, Trans, Alb. Iist.
Sireptorhyneus tcnuis ........ ...... "e 1858, ci c
Lepicua traizsvcrsalis ............. Dalman, 1827, Kong]. Vet. Acad.

Jianal.
Orihis elegantula ................ Dalman, Il "t 1

Il lab.dllelum ................ Hall, 1843.
"4 porcata ....... ...... ..... MslcCoy, 1846, Sil. Poss. of Iroland.

C 1tA1A 1) JE.

C'rania anna .......... .......... Spencer, 1882, Niagatra Fossils.

I>ISCINIflAE.

-Di8cina tenuilamielluta ............. Hall, 1852, Pal. N.Y., Vol. Il
tecara....................Sponcer, 1882, Niagara Fossils.

3.INGUJIDEA.

Lingula obionga ........... ...... Conrad, 1839, Ann. Rep. N.Y.
cclamellata ............... Hall, 1852, Pal. N.Y., Vol. II.
44 n.en.î .................. Spencer, 1880, NaraFossils.

LAMELLIBRANCIIIATA.

.Avicula cmacerata ................ Conrad, 18-12, Jour. Acadl. Nat. So.

.Plerinea brisa ................... Hall1, 1867, 2Otla Regent's fiel. N.Y.
Posodonom,1a Thomboidea ........... Il 1852, Pl'a. N.Y., Vol. Il.
MAodiolopsis subalata ............. t c 9 e

SI) ................... g leg, g

GASTFROPODA.

-PlaQiosZorna iagarcnsis ...... ..... Hall, 1852, Pal. N.Y., Vol. II.
Lonozerna leda ................... "c 1867,20th1 Regonts flop., N.Y.
Pleurolonzaria cliocformis ......... Sponcer. 1882, Niagara Fossiln.

Contilaria niayarcn¶is ............. Hall, 1852. Pal. N.Y., Vol. IL
tg 7ni...... ............... lSpencer, 1879, Can. Nat.

et 711Osi..................1882, Niagaira Fo'silii

C1EPHALOPODA.

Orthocero.i virgatum .............. Sowesrlw, 1839, Mrl.Si.Syst.
anndotum ...... ............. 181, Min. Cole.
.eimultzor ............ Ha-ll, 1876, 28th Reg. Rejp. N.Y.
creljc.wens (9)..........186IS7, 201.1, g S
bartoncnsc ............ Spencer, 1882, Niagara Fussils.

Cyrioccras rcvcr.ium ....................... ci
lÀtuites nzaglaTce....... ........ e e i

ANNELIDA.

~onuif.,leuou...............aMll. 1852, Pl'a. N.Y., Vol. Il.
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CRUSTACEA.
TIUIIOIITA.

111ac7ms barrzensi.-;......... Murch. 1839, Sil. Sys;t.
£ncrinurus oriatus ...... 11all, 1852, (vil Cykble plunctata).

Sphaerexchus roigr ............. Up. .Y

6'alymene bduncin.......... Brongniztrt, 1822, llist. Nat. Coiist..
I'Xss.

lomulonotus delhicehiils... G rata, 1832.

Daianites 1iuurus, ........ : i

Lichus boltoni .......... Býigsb;Iy, 1825, Jour. Acad. Nat. Sc.,
Acidaspis ldli .......... Sperncer, 1880, Nigîr ossils.

Plerygolus Canaiczdcsis ....... Daw'son, 1879, Qui. Nt

Besides the previous catalogues or flssils round in tlhe différent

formations of, t':e ig: G ronp ini Cinada, Nles.rs. Nicholson

and Hinde h-avu obtîaitàud the IfWloNving ,zpecies:

CLI NTON.

Scolithlus vcrlicali.i .. .. .. .. .. ..

./lTt'lOC ileC. sj>ut..:. .. .. .. .. ..

1'Inolltes vu/garrs . .. .. .. .. ...

.Stomto 1or: Iul.........

Zup/ncnieii .¶(k..(:...........

Cheitilcs J YchCI. ..........
J>Ito,.ro !tislrt .

1>ioalczya Iirassa.i...... .....

l 'lt!ir )itc.Uctltt ..........

(?)Id cuIi;az:ez...........
Lqtzucna ,StC...............

Mejzcrtu ttit.. .

Alveofites eitUs!r a...... .......

ci lu............

at tlondas.

at Owvel oud

at Dundu.s.

at Owcen Souud.

at tIUvhi,>nld.
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.Asirxop/iylum gracile. .t Owcen Sound.
Cévmojiora aniW a . ".. i i

Sti1riingopora reti brini .....

zaplirerUis Rocmeri ...... ........
Cystipliyllivi oesiculosum ... at Thorold.
1'draià 7fil/giiiea .............. c

J)iplypltylliiii c:ESpi<iosili... 9

Clatoporafoiidosa ......
9 iferiedia..

Relepora asperalo-striala ...
Trentalopora os1eoluat..........'at Niagara Itiver.
Ki'eestella teimiceps .... ........... " di

Ati/yris iinternieclia .... ........... " di

~Strophotnemi stiddaiia ..... ........ horold.
Ortgis bif4nala............. i

In the eatalnu abnve-.nncd %v fiuid -34 species of Cliaton
and 49 of Niag~ara f s.,il, collected by Messrs. Nicholson and
Il inde, of wilich the :îbovc 319 speceS have not beca obt.aiaed by
inc, or in so poorly preserved condition as to bc re-jected froni my
cabinet. In the catalIogue tlUe niaines of lbssils are not usually

placcd in two t*urîna-.tions", but Oniy in that. %vhcere they more
gcacrally occur.

In the cat-alogue o? lte fossils o? tiie )Mediti., Clinton and
Niagarzi ,gliveai here, there, will bc found 121 -speeles of Niagara
and 53 of Clinton :înàd MNedina, of wlichl gîuly a ficiw species arc
rcpeated in the 1iT he'1l principal omaissions in wîy cabinet are
ini the poorly pre.icrve1 ispecinîcîîs of the Clintoit, ai. Diindas, and
in the species foutid :ît Thîoroid anîd Owcn Sound. Neither of
tie lists includes 13 species of annelid jaws, receently dcscribed
by G. J. Ilitde, Esq.

APPENIIIX A.

Catalogue of~ Fossils )f ilie Endson Rivrr Fo;rnia<wn, foiid in
fic ONlc(ic (ail <tlie ivesteriz ewl of Lake Oiilario.

The study of' the occurrence of' these, fiossil.- bclnngs5, strictly
paknto the Drift, wvhicit ivill Uc descrihed in a subse-

quent paper. Front the P-1>ot)Olia point of vicwv, they
ara more intercstincv in conneci ion idît this portion o? tie -study
of the Oeology of tiue R.egion about the Webtieru End of Lake
Ona.rio than in tlîat of ic Surface Gcolquy.

The following is a Eist of tUie lossils whieh I ha.'ve obtained in
coasiderabiri quantities Eroi thte l'ossililerous pebbles of hoth, the
nucient und modern beaches ia the region of H-awiihon:
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Secnoporafibrosa, Goini ms.

Clunri heud,'oif<zt<,. Biiiin

Siropzoinenua alicrnata, Cniad.
SiropIo>nena. deftoifie, Conrad.
Lepheuna seric, Soiverhv.

Orihis I':abn liluiria, i)ai otan.
Orllisocl'fdslii.

Oboleffit crissa, Mall.
AIc>uioln,,sz. noili,,/ariç, Conrmd.

iilodiolopsis - (severali undcrminedSpCe.
CYtodonta /irretalii ngs.

Oit lionotu -

.. »boIhù idi<ihi, liai.
A.1v/ru/ai draissa, Conntil.

Alurclasonia gracii, MI:.
Cyriolites ormific, Con î:ul.

Ortliocers ui-ii'd111o.sum, Hall
Orinocras circbiaptumll, liai i.
Lcpieriitia cacdniJotiec-.

AP>ENDI)X B.

Since witing the I>t'pnt)lt on (lie P-ilwozoie Geolo.gy of the
ilegioni abotit the Western ]Enid ofi Luk Ontario, If hazve obrerved
that Dr. lnnit, in b'.s Bçpor. on theo Canai;dianti letroleiuun Iletions
of Canaida (] Sii3.4(i). cives ihoe lo- of* a ive]] suniz on the eleventh
lot of the reveiitlra of, oU Bauton, wh icl is ais foUlows:

Liioostoner, witu a littieshl .... 250 feet
\Vilte . ..i .tu 5 c
Redi shales 'vi h bhi isii hands ....5m c
Blinish and glîayishl siale ............ 23 c

873 c

The loca-tioni of' tiis wivil is about tiwo ind a hialf miles south-
vard of' the brow o' the Il %Iounit;ii at 'Hamilton. T.1he upper

2M foot inelude boi dit; Nimmira and Clinion l'ornations,
wvhichi ncasurenucuat is alinust pre-eiscly the s:nno ts the thiek-
nons of' tlasu strata atcr;itdby ineasuremntt et. Dundas.
Conscuunt-Iy, Nwe 11na.y Consider the -uminit beds in both piaces
as nearly identie-,il, iwhiist the beds at Carpenter's Liniokilns,
not inuehi more titan a mile distant Promi the Barton weli, are
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geologie-ally and geo-graphioally highler than ai its moutb, but
geora hiellylower tlian the itîicrior- beds ai, Dunidas, on aceount;

of the dip of* die str-ata.
Thoe live fee of Sandsîonle constitute tho prevailing Il Gray

B3and '' of* tio i\Iodiia i'at tion.

Ibe tlîickniess of* the Miledina shalos appear-s to bc 595 feet.
1 bavo placed Ille thickness of thle M edina shalos at 535 feet;
this being, deirived fironi thoe r-eord of' the Weil at 1)undas, wl'hore
they are undei-laid by 4'liînosioncs and grits,'' wliils iii tle Bar-
ton Weil tlîe red sludles are tindcilaid by Il bluish and grayishi
shales," wlioeh pr-obably belong to the Hudson iliver- group.

It inust bc rcniarked that tho Dundas well is not lfa-r beyond
tho tur-n in the bond of' the Niagar:î ese.trpincit, whiehi 1 have
de.ïig.nated by the mlleî of anecimî Cape Dundas. In the pro-
vious Report attention lias beon) frequently ealled to the fact that
ail die shaly deposits deerecaso, and th)o!e wliech are osîcarous
inercase tho moment that wc as îon the prov'isionally called
Cape Diindas. In proceding northiward the Medina shales tiiin
out, aid arec lasiý sen ai Cabot.'s Head, and, aocor-dinig to Dr.
Bell, arc cnt iri-cy ab>ent fioni the seiries ii Ille Manitoulin Island.
Thiloor thiis diffrience of' about 60 liýet; is one of îliuknoss and
imot o evrrî. I was also niotied that, in pr-oeeeding ut-e-
W.ard towards Olo, thai tho -Medina shialos alînosi eniirely dis-
appear.

1-lad h kznown of' the existence of the Nell in Barton at the
tinie thai I took the levels over the adj.icemit. localiis, it would,
hiavo given an additional p)oinIt for eorr-eetin- the csiiate of the
dip. Thc atltituide oU the place, about a quarter of a mile norih-
casi of' tho Weill is -135 fiect abov'c Lakc Ontario, whule at a
quarter of a mile to iie eastwar-d, h is 424 feet, on a sur-face of
rocks. Calculating fr-oin thuso data, the dip Nvould be bctwvcn 22
and 27 foot in a mile, but as the wellî is betweeni these two points,
we, cau retain our old estinliate of 25.4 feot in a miile, hiaviug a
direction of 20 dogrocs N%'osL of' Souith.



TUE CANAD[AN NATURALIST. [o.x

TIU1'i GEOLOGY 0F ST. IGNACE~ ISLAND,
LAKIE SUI>ELUO1.

Bv ÇnAýtr.Es Rou11t,

,Mining Geologist, Montrc:lI.

(Read beforc the Natitral Ifisior# Society, Jeb. 27, 1882.)

The retiont bordcrincr on the North or Canaianzt Shore of
Lakze Supvrior is daily risiv- inito iîuportautce bcîh ln a scientiflo
and practictil and, 1 nuay add, lui ai) ostlictie point cf viev; afford-
in-, as it docs, amuple seope for tuie inivesti-ationis or the gcologist
and naturalist, the explorations an d operaticus cr the miner, aild
the deleùtatioti of' te touri-t and artistiilu scarchi of' health. anid
'of the picturc.squc in littture. Not vcry ntany yettrs ago this
re-ion wvas rgtddas reincte atd' atiiist itî.tcessiblu ; but the
Modern J'ailities flor travel, anid the ever active and expansive
growvth of* commutere aild tivilization, urc rapidly briniinglý it
withiu te t'e.ei of' ail - zind a niew initerest lias very rcently
been addcd to it, by the lhet that the (2anad, Pacifie Railway
will, it. is hioped, ivithiin a flev years bc coiistructed along. or necar
its shores. Already the South 81tore or t. great lake, for a
considerable part of' us exttt is ocenpicd by a nutuercus, thriv-
img anid tapidly iteangpopulatinît. I. is to bc lèat'ed titat
our side, in consequertue ori numerou!s attd iitsurnuiourttablc
natural obstacles, eau tievet' cottpete wîit the Ainetteaii itn that
respect ; but, niotwitlistandingç the extrerttely rttgged antd ,terile
nature of' te counttry, citouglit rettttib in usi mtines .trtd licries,
and ii)i ts grand atd beautiful niatural liýatur*i, t> inake iL a1 place

of' great interest artd ittpotrtattce.
Durin- the course of last sutturuier 1 lhad occastoît to visit pro-

fcssionially and spcnd about tliree nuoiiths cou the Llrrud cf' St.

Ignace, ote of te cag& ufth ut-iyiuii, td ou the North
Shiore, witerc Il %as eiîga-ed %vitit a swtali party itiîiî explot-
atiotîs, (Ir raier iit l'tliî~ or itirterul veius %wltielh îtiiît.sive

as a b-isis fotr iiîtuung operaucîts, oit a tett :îju.tre tmile i<eîtioît,
lyhtg at ilie soutt-vatmn extretttiîy cr the b,.utd, iîd bulcngin.g
to tie Quebc and Lakec Superior Mîiu Associationi cf titis

Tie paper 'vas illustrateci by mnaps ,uud nuîerotus spccjîtueus.

[Vol. X.
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city. Part.ly to aid in the ubject of nîjy viit, and partly withi the
idea, th;mt it. iiighlt be iiiteresting iii a scieiti fie point of vùnv, I
tonk occasion f0 inake a soniewlizt minute anîd cal eful geolo-
Zrficil anîd topoý_raplîical1 exaînination of the co:asts of dun loc.tion,
which arc, in fiet, aliiiost tic only parts avaiuable or accessible
loir sueli a pur-pose ; and I have tliouglit the reuî i ~.bc oif
sufficient intcest to lay beibore this 8ocety, liaviiig becii invited
ond ecnredby our worthy prvsident. Dr. D:iwvsoii. to do so.
Se fair as I ani awaî'e, no mnute or detailed exaiiition lias
liithertn been made of' fuis islaiid, oi indccd of aniy part of the
Northî Shore of' Lake Superini'. M.iny imiportant points iii regard
te its structure arc involved in considerable ob.scurity froin the
Nwant, of'sucli details ; and I liopv'd fhlit. niy hunmble efforts iiiilt
>sLrve a.- a contribution, luw'ever sli-lît, tu sucli knjowiedge, and
asa;n addition to, Uic genurîl stock of* iiîfbiia.t.ion on Uic subjeet.

'fli Island of'St. Ignîae is, as already tatud, one of tue ilîrce
largcpst on Lake Superior; flic large.st, Isle Royaile, is on thec
Aiiericîti side, or at lca!st elaiiîied by and eoîîceded to tîe State
of aili:i,;nd tue atlier two, Micliipicoten and St. Ignace, arc
vcry tieorly tie saine s ize o about 16i mîiles long by S miles iii
widt.hi, or. 128 squairc mîlus itrca. 'fl iIland of St.. Ignace fronts
tue îuouth of' the Nitpi-»oi River, beiîig separatud tlieîeflroiîi by a,
ivido bo-y or cliainel ; and is distaîit about 230 miles freîii Sault St.
Marie, at tlîe ciisterli eiid of' flic Lake. wliiel is liere îicarly 100
miles ividc. lIn :pproaching St. Ignîace f'-rni tuhe cast, orie isý at
onîce s-trucky at tlîe distant view, %witlx the hnefroixi thie somec.
wliîat tailie anid ijiotnîtoneus conitour of' tic L.îureîîjti.u tiid
Iluroiiiau lilis, to tie uxîreîiuily rugAc and pictul-caquc outines

offtue Volcaii Muuint.iis; aînd a closer iiîîspectitn sulliccs te
bhlow tiie.se fimatures in Al tdîcir wilt g.rndeur. Beiiig ftlfor
Uic îîîest port., uuîcxplired aiid very raî-ely visited, and bcirig
entircly devoid of lîuxuai occupl),its., it Î., .îliOat iii a wilîlerites
conîditionî, and is excecdingly rouigh, rocky and iiiou:itaiiiiu- , aîd.
beiug, niorover, deiiscly covered vvitl tiiîibti', ittideibti us, muiai-
ted roots, lîSetc., à is Vcry difficuii. iii 1lcrîar into the
interior. 'Flic coasi. is also mxuclî cxpeo,d to tic sturnis trou) thie
lake, aîîd is gcncrally fringed witlî steep rocky eliffi, rising
abruptly I'rom; tic deep wators of' the lîke, but vftîied frequently
by bay.s and beaclie.a; and tue nuliierous :sial islauds anid pro.

ecetiingý pronlouterices uxisting aloug its% toutleyi shores alford
ouea.siouahxly deep anid shieltered hitiîbors, altitougii, lŽy rceson of'
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the suniken rocksý, ttitull cautioni and vigilajnce have to bc exer-
ciseCd iii :îpoîhigthcmn by boîts. Thie camping grounid
whlieî %vas -,cleucd by mue, tow.trd- lieut- cn end of' (lie
location, i-i a îgnod examplje, of' one of' tiiese irbîs aud is in

flact thie o11]y sife onc oit the place.
'Ilie geî,lo.ic.d structure of tlîis nu t of' the ishînd (and I

boliiivu it is iî.rytl(, saie througlîout) is extrenîuely siîm I.,and
wi ii bu re.idily uinder-:tuod(. 2£ Jeep bîty ruiiiiig norti and south,
<8t. Igtnace Bay) and fbriniing th le a.sivrui bound(aî-y of thle loca-

tion. cuts the rocjks traniisvcn-cely and iffords an ecellcnt n:irad
izvet in. The rocks belon-~ to whaî. is dc-hrýn.iteu by Sir Williami
Logan the uppur gr-oup or the Upper Copper-beaii ing Rocks of
La ke npri correspond inI, to thi eeciin Formait ion of'
Di-, Iliiit ; auJ are ruaddby Sir W il liani as the equ ivailents
of thitinet illif*(oti-u rocks ni' the l'i.t>terrn '1owniîsips ot' Lower
Cai-ak, wlî i lie liais denoininaied the Qtîîcbue G loup of* the
toi'cr 'Silurinii sysîcitn. Thuey l*oi;tin p:îiit of' tue saine ,eries in
whicli the grcitt native copp-r mnies of' the Southî Shiore of' the
Lakile lia'e ben opcîicd np ; anid tlicre sces ln lreason t o doubf;
thiat tlieprae- of* voicati ie ot-igiti. Th'le rocks of' ilic locat ion îîîîder
notice are jîrub.bly at thî xne upper p-Irt of' thoin hztu on.

Titîe prcvailiig r-ock or tic couitiîî- is a gramulai ainygdaloid
trap or iiiel.mp)liyi-u,* cîînistiii'- of' a sit 'l-l-a itied mîixt ure of
dat- b-owii leldspaî-, iviilî inuular grin it -î--runcîovitic
mninerai, probably delessite. It v-aries I*reqîzent lly iii its, si,-îictuire,
atnd thi. upcî- pairt, to whtich this notice refrrs, coîmLaiîs aizyg-
dulcs> Ori >1nzill sîplîuricall 11*ts-iîiSO o or c ulespa- and dclu-s-
site. ' 1o t his it znay bc :idd tlîat quatiiz, clim-ly iii tdie thi

oUagt , pal- anJd iî-lyt is of' I*ruqtiit.oîi--îe ii i
anîygdîIilcs, aîs al-o e1îidote, prcliizixe aîîdi liuîiioati te, wi th val--
ous zuolite iiiiîîcral' It is to titis rock ;ilso tîmat the miettIs woukl
secixi clîivfly to bclonxs; sucli as coppe- aund s-ilvcr, botx native
and siiipliui-etîd, also iiagîîe le: aizd specular. iroit ; :îlthoihl
Nvoi--all kpoiu of' tiiesc initims are oii!y to bîx loo'ed léi- in
veizis t haur-iî le rock,, or at lhe 1)1 ins of jumîctioui betwuen
theiii id aniotmut deuaciiptioti of' iock; and it is to bu re-narkcd
tizat thte veut ,toies are alivays cozmposed of the saininiieîris as
are fbund iii lie amnygdles.

Accordiîîg to the duecrilîtion given thy Mr. Thonas Maltcf.trlmnc, of
corrspoidiîg rcksoecîrrîig t Mmaise.See this Jooriizal, Vol. VII
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Tho axaygdaloid trap, a1ltogh not of scdinicritaî'y orngin, in
the ordinrîtry acceptation of t.he terni. is regulariy bed-led. i:îv-

in,- ve ry distinct dip to the sOtlt, ut an anugle of' ;îbtut 1,3'
and is overlaid, at nuinrous points, by a comllpact, very liard and
hc'a:vy, fliciy-erystali lie trap or i-rrecnlstonc, or it mnay be diabase
or Lisaîit. XVlich of t.iosc is the morte correct, teri, I conf'css I

rni tiot sufficivint. of* a inciiralogist to dcterinince, non could iL be
accriatcly dcu'ni,îoi)(d witiour. ati -n iysis. It is prohably* com-
posed of the saine minerai inirredicîîts as tic body of* thc anlyg-
d,îioid trap, but Nvith a vel-y diffcient texture unîd appCaranicc
and is entirciy duvoid of thc ciuracteristic anîiygdules or sîttail
rotindctl na-,scs of' ioreign minerais whii occur so copious1y in
tihc otiier rock. T1his ovcniyio..g rock is, I believe, t1h.t. which,
by tie ýouth Shore iiiicr.s, is aiw.îys dcsignatcd as GrcL'îsione,
and iL is thene wcfl! uiidui-tood Lu.it iL is gerîcra iiy at or lieur its
junction witî te underiying aînygdaloid trap litat the produe-
t.îvc înctailiièrous voins or doposits are to bc found. [n tho
present case iL overiies the a-mygdaioid in numerous isolated
knollg. pîitcho(s and ribs, distribatcd alomtg the castcrn à~orc of' tic
location, an(d sonie oF thc sinil outiyirig isIands, standing out, in
bold pru-cipitousý bluffs -nd prcipiccs, sonictimies about 100 fcet
ltigh, piiitging intu te deep wvaters oftlic lake; te intcrvcning
spîces being exc ivated by the -%vavcs into deep bays tc-rnattcd
by gravci beaciies.

lu s:onie intances the mnasses, oF crystalline tra.-p or grccnstone
ac:1brîtptly tcnmin.tjtcd doinw'atds, at or vcry nc.tr te Icvcl of

t laL Z(; and ilhein. planles of juncetion) with the anîygd.tioid arc
distiniety Visible al tat Poinit, lll.intitîin±r the reguhîn dip of
lime ti»v,,d.-iloid beds, ahthoughi the --reenstonc itself shows no
tcîîtdcney Io a bt-ddcd structure. Iti oter iuaacst1lîn aIppears
to bo a sort, of'patssagýe betiwccn Uic two-I incan only in so far
w;~ their distinctive inierai Il rttt art3 coîtcevnnd. In twe
places Uhe grecnstolle :îssunîces a 1) &ý.Alic colurmar structuire botli
vcrtical and horizo'ittil ; and te aanfliccs- of tc rockb tl' dihc
sonietinies ibouîd to bc co.îtcd with piîchistouc, or permap; the
rare minerai tiehylyto, aîs suggeste d to nic by Dr. Iîaurrington.

By rczvzon of the h-irducss and extrncly refraetory nature of
te ci-yst,.iiuc trap, the masses cxposcd on the shores cf' St.

Ignace Bay stand up conspieuous1y abovc the gcnenal level cf
the aaay-daioid, wiith steep amurai f;ices to, thc nortb; fornng
ridgres 'uningtii iîtland in a duc west.ýnIy direction, couforinably
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ivitlî the strik-e of' the amygdaloid bcds. 1 liad no opportunity
of' observing, in iost in'-t:în)ces, how far thicy cxtend iiîland; but
iii two caýes they are distiîîetly teriiiinated :it a veiy short dis-
tince froîin the siiore-the serra ted and iiidented aspect nf iiehîc
is dniibtlcssq due, to the resistin&r qu:îhitics of the liaîdvr rock
icting Iikce the cn:îniel on a tootli. lViih pciliaps tuo exceptions
mi hici I shahl proeeed to niotice, the crystahhiîie trap nwîsses caîînot
be rcg' arded aîs itîtrusive, as suppnscd by Sir WiIhi;î»î Louaîî, at
le-ist not at this place. he imîpression couvcycd to, iny iiîid
by tic whiolc pîietinîninon-if' I in:y bc allowved to theorizc-
w.a, that the a;tcriahs, of the :iiîygdaloid hiad been first (jectcd
in tic forni of' voleanie nmud or t:slies) andi th ercatier oveillow'cd
by a fluiti curî'ent of' înolteiî mîatter of îîe-arly tic sainec clicîîîical
constitutionî, but v'ery différenît niehianical pî'opi'ties, fillinig up
cracks. fissures :îiff depressiouîs iii the oriu inaI ;urfaîce, aîid there-
aller dcnuded, leaviiig ':iily sueh portions as we îiov find in the
forni t have aittîitiptcd tn deseribe.'

Onc e 'ry notable exception (or perliîaps twn) to this arrange-
nient lias to bc reîiaîked. I refer to tic existence of a -i'eat
dyke of' Uic hîiclard ery.stalliiî tîap, uîidoubtcdly penetrating
Uic triiyd;iloid ii) a nic:rly vertie il direction to ain iîîdefiîîite
deptli, andi also exteiding iiideflnitcly inhîîîd to Uie we.at, parallel
to thie strike, iii a peîfectly straiglit line, andi preserving a uîiiformi
thiekîiess o? about ,sixty teet. It is of a tiî.itîsver>'ely hîorizontal
coluîîiiar or rather sîib-coluninar structure, Uieceohtuuiîs lyiîîg
truly at righît angles to Ilie direction of the dykec, and dipping
south at an angle of' 7", or exactly :ir riglit angles to its down-
,ward direction, wvhicli deviates to this extent from the perpen-
dicular. T'he dyke juts out boldhy iuito tie deep waters of' St.
Ignace Bay about thie ceutre o? Uic location ; and, no doubt,
togetlicr with the lîarducss, o? tlîe adjaenat masses, oh' crystliti
trap, lias bccîî thie cause o? the existence of' thegcreat pro-
jccting cape of' aiîygdaloid to tie noith, by piotektiiig it frein
the w'astîng actionî o? Uic waves. It is flauîked on cithîcr side by
veitis of a reinarkably proiiiisiuug chiaraeter f'or silver anid copper
thie vein-stone, whîich is entirely diffureîit frin thie itîelo>'iing
rocks, ahthioughi couitainiuug fragîîîeîts of tîeiiî, boiuîg coîîipn'etd of
quartz, calcarcous spar, b:iryta, hauînoîi te, prehîn itt andt iiucli
ebloritie iii itter, toteticr withi g.iinets, nitive silver iii very fine
loose particles, and vitrcous coppel' ove. It wv.s to these v'eins,
af'ter discoveriîîg, tlîein, Uîat 1 cliiefly diiected iuy attzntion in

[Vol. X.
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connetion with the ninin <ibject of' iny visit to the islandl, bunt
the details of' tiiese operations 1 do not, propo.-e to decribc on
the presetit ociasioii.

Cl'his dyke niiy have 'ocen filled, like the otAer crysallie t rap
masselin :ib(ne; but 1 aiin iniirv iniui i the te ni nin tliatit
w:is injected or imrndtd fon below, anîd inay, i i lact, have becol
the vent lioiîî w'hicl thle ot bers %vi e sup1ilied ; fi-r wl îlaitter
opiniionî 1 ha:ve s<iiîe spucial reslswlîit 1 sbal sbiîîit lurîlieýr
on. Tiiere is aiothler soinivlia t si iii il.ir, but c% idt n dly ili nel le.Ss
iniportani d uyke, onccîriîî rîcar oui- caii 1iing gruiiid. aind ruil n in-
in an eiitirel îtMrmb dirctiîî, but ih iS Uuiiiesiary îîow to do

More tha la nerely nieietijoli its existenlc.

TIowarils thet siiutlern enîd o' sitle ]oc iti*ii. aind aiso in Onc o
the smA.il outlying~ ilanîI4, i-ud s iii(IstoiicQ, bi-eccias aind cotiglo-
illerates a ppear te omerly thie :iiiygd îlîid iii si ldetached
patelies ; but 1 haive no doiibt tliat tAlew- iii rk oiily thie bisset
edge or n wrtlîeru ext retiiiîy of a great iiiass or strali ii of the
sallle eliaraerir, fiîrisiing tMie bcd ot' tlîe 1 ike anid exteiîdiiîg ide-
fiuîitely sîuthlia rds under i t Asr-îîiated wvii atliec uit tlîe lîîc.li ty
utîder nlotice oecur eii)aa ns iuab>ne- t pa o pyi ihiie ti p I o Odcli,

as beiiag a rai ici rciia rable rock bol h l'os ils >eiviîtifje or
geogiiosie iiiterc.st anîd for its, beait l apiice ecially
whicai polili, 1 desire tu diaîet yottir s1cci 1 atitni ion. .Xltliouglî
flot aîîîîîieitly a bedîlil or~ twi aeî joiiitud i ek, it. cecurs' inter-
Iaiiîiiîa te!d %vilh tIti red saiidstoaies, oc a t !ea-t di.,î i îietly uiverl i n-
iien ini rgul r 0Iaits OF j ittcli iî, coiîfiîria ilg i tIi thle d il) of'
dAie saaidstui, vhlîl is 3(î" Io -101 Io the seul It is also seen
nt Uic pI ce eîuiiaîiciuU.l te ovemie tHie anpiyghabid (nu icî lîcre
dips nt thie naie -îgîrangle) coaîforaaby as or- iear tAie wvater
level, nt thie b 'se of a liigli btecîliiri tigif tAic poihiyay, tilie.,igîli-

fiewnc of whlieIî flocs I. 1 A îrt sntly 1Vîîcet d to expliin. The
saule roîck occii îes ui itelrît 1îte I y, 1fîi. a bouit two iii iles, a luinst
the mustie se i ii Iciihiii ils oif tWe loca tii Yii îîî i a SaCsm& ill of
bold lieatllaiids frouingi. on Lake zupurior; anîd is >uccedcd in
going mest by tlie uîiderlyiiig red bu ceia.eu

Froi thlese lhets, 1 tiii ik ht will iîiic)ibt(dty lie obvious that
tue pîîrphlyry bdon poî~. tiiuI s riencr tlian MAie s.înid>toiîcs and
aiygtlalîîiîs 1 i ng Io i le tiortAi of' i.

Tleerocks I tîke tii bu Cle sdilan as tiose describî-d by Dr.,
T. Sterry Ihuit, ini Ai able "6 Report iii thte Trap D>ykes and
Azoic Rocks of Soutli-iCa'sterîîi leiiiaýslvaîiia, 1878," w'hiehî are
VOL. X. M No. 3.
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by liim Qt.ite(l t bc higlîly cha:r;îeterisîie of' the [luronian "eries,
au iitlls desciptioni seeîns tn nie tri be seo exaetly applicable to
Mlin prvenlt cis', tlî:t «L shmal take thîe la bî.ty oif quoting it,
toigcthler vitiii a suiu îiii.i ry of Iiis iibrnîces a nd conclusions ; aï-
thughI îy ovni dcducicion, iuy lie soincwliat. at varianice Nvith
bis as to tlieir relat ions ig h the surrouind jus rocks.

In thcelv-iiît oc Report, pige 192, Pr. 1lunt s:
a Iî'csites and t sit.prlites aue weii-kiiowo ln casteni ilassa-

ehulsetîs, :ud iu;iy lmc Lracd fioni Maccliiv as idi ICasI port iu Mai ne
along thei ,,oiitri oast, of Ncw briiiswick to file iiead of Lue Biay
of leuiidy, witii gicat nîtoii yof type, aithlotîgli iii every place sîib-
ject [o consierale variationis, fronm a comipact jasper-li ke rock to
more o. iessz Coalrseiy grainlar Varieties5,ail oit Wliicli are tifteil iiorpliy-
ritic triî iel(lspalr civsWisynid soiitiîîies iiiesidce giaius anîd Crystais
of quiartz. The' coisrý of tlie' rocks are genleraiiy soîne sliade of redl
vare iîî fioiîi flesli-ci t ln lie ii;v gîv ielli o1( ven
bIack varieties aiT, iiuiweer, occaeionally miet wvitiî Tiiee rocks arc
tîrîuîîglîoît tis ix egiuii distinct Iy btr-atiftici, anid are cicîsel v :ssociated
wviLi dioritiî', chicirit je ani cpidiitic strata. Tliey apparelltiy belourg
likie tiiese, Lu tue gi-CaL llîîr-oîîiau series."

Atraiii, speakiîig of' the -anie roceks, at pagre 193, le Says:
il 'ruie were comparcîl witi tlie sinflar strata, along the Atlantic

coaist, Damin Mlode Ilaîd tii Nebi liinswick, iiiterAt rt ilic %vitlî rocks
liaviiig tue îiiaractcrs ofi tue ilumnîslian seVies,, tii wlîjîli greCat division
1 have iîriivsiumIIia r> eteried t lîcse leddeui petie-si lex roulis, witl the
sugtinu Liîat tliey îîrobatii 3 occuipy a )osltiii neai Lue base of the

scrjes. Tlicse rocks wveie deeiared o lie iîieiticai iii litiiilogical
chîaracters witlî [le IllUjlilla, or sîtrati1ked fli t-rock of the Sve<lish
gei)iigists, wlîiclî is liy tlîcii assigneil tii a hioriz/onl jtst aliove tue
maore ancet or 1lrîiti ve Unîeis anid aie îiportanit, as iîîcliîling in
Norway, the îiost conhiderale deîiosits oferysta]ine u iroîi oires. Tlese
sanie rocks aîte met with l iii s Vi'OlocaiLier in th liC I li11 sertes,
on the Upîler Lakes, anîd are- weli dispiayed, as llsr ely tue wî iter,
in a smail i nd Illîg a iltle to tue soul h of St. Igîlace Islandu, anid
for sonie distance aieîig the siioe to the adjacent inainiîiîd to the
souîtet Ejid(ite, clo îrite andî a steatitic iîiiîîeîai are occasionaiiy
mît with iu thiesc petro-siiex rocks, anid inagietie anid slmicla oxyds
of Aou ct tir disscmiiitedl ini iîterstîatitied lîasses na ini vens initer-
secting the siti

Ag:îin, at pages 229 and,î 232, lie shîys:

iThe ieadeî is now iîreiîaed ta, tiîdeminiil the significance of thic
question raused by the writer in 1871, ian to the existenîce of [tie felsite
or petro-siiex piorphyries in place iu tue Lake Sîîlîeriîir regîioîî si-nco
thuse rocks, whiich liad then been fouînd by ii tu bulouig to the
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Hur-onian series, oceor in pcbbles in the conginnicrates of Vlie tpper
Copper-lkariîîg Seits. Besicles flic locality tlrect(i îiienrtionedl," (the

Ai Iitiiv «tri(1 Bostn Mines) 41fliecat tipri fcroii lied of tic Calumtîet
ani Ileela Mine ks a rc'xnika1ilc exaniple of a rodk malle lp iilillos.t
iwliollv of thli ruiis of tlicsc pectiliar pet ro-silcxes. lIt 1872, et- aèlre.ad(y
decrilîed, lie fouîd fiese rocks ini site oit the north slîurc of Lake
Stîperior."1

Bceiîgta the sîtili îsiad, lyiîn. u iittie to te soutît of St.
Igrn.ie, lie f*uît lier, ýtates ai, p:ige 232:

ci Tiiese rocks, fiomi f lic i ltioitldescriptions givenii irludin-
the ic roscopie eltaracters. aiffl Uic resitîts of clienikal analysis, are
evidently ideittival ii tflic ortliofehsi tes oir petro-si lex pîorypliyrics
previoîisly deseribe btlly thîe iriter as ulaiîtesi uth Huiclroiai
scrics aloîg flie Atlanitic coast. etc. llîey aic flic saine %vitli tliose
discoveied by h uni on thte iiorfl shiore of Lak Sh e tit andi wliih
enter su laigcly i titi thte citptiteous coiiglciîieatcs cf die Kceeniain
serics, or) tîte sottit Shtore of tlh le.

My iîîli-rcîîce fr-ont I)r. Ilittiit'- eiîîk is, tlî:t, lie wdoubtediy
rc'g;rdvd thlese iîoiiliyiies. een whlerc tlivy ocetir Il oni a sitiail
isiaîîd lyliar- ai lit.île to thle -- ontl of' St. 1-g±iae,'' as beoî ta o
the Iii oia la ortît i li, and vn f o the btîsc of' tiit t seties. Th'le
i.,litid re1ý'ttec to obviottsly oecupies tlie saite genooî,eal posit ion

anid titay ev'eii bc iii flic saitne arca as thla. cle:-eibcd by mue, but
I tliilik %e ha~ve po.,itivec nid ecniielu>it pr 1uoi iii the imîtsitieli

I hatve .idd iîecd, imat the Lt te arcî aets>ociatil w'li i îd Overlie
the gicat UJjper C;î.Bai iîg tir gîoetli roitp, tnt ih,
accuidiîig to Dr. Il îîîît.s (tete: iai mî.is, overlies h iis Tacoii
antd M otîtalbanît eiîaiîs. Anci il' tiis liteîîiar rock c-ii ba
sltowil itot to bc exteltsiveiy cltitacteîîst teof* the J-Iur-outi.it, WCa
nec d tiot, peilta;s, gn >o Edr diwît iii the eloelsetlies ais to
titat hoîrizoni to set k for thle orlurin of' the piU siii the Calumet

atit Ilecla Con,-,lnîitr. tes ; and, if: îîy dedtictioîts are correct,
ticy tiiay Simti l:rly :itlèct mitiy dtetrit Iiltis Ci cc on tire
higlttst, atitt tnity. E-vîtti if' WCe iad no <i oct evidetîc of the
superpositioni of* the piorphyries oit the atim.hi itd Con-
glatni .ites, dtît filet ttt the litter, t tIiis pl.ace, cciitio 21o

.Pelli'S nf' the poirpltyry is, it ttt3, viw, a stroii- coitrobotatii'a

proof' of' tr mîore receit tige of' tire pttpityîy. DI tiese rteks arc
Iluroitialt, tiiete nitst Uc t11iti iîcrva 1, tiwCîîdintg to Dr. Huînt's
own fiueof at ic:tî 50,000 oi. 60,00> fleet t>f straîti betuveen
tietîx anid the rovk.s willi wiih îlîey are -0 intiîtt.teiy ;lssoci.îtt!d.
TItis coîild lîardly be accoutitud fort by a E.ult, c!e, if' the rela-
tive cutîditictîs of'tîte rocks couid leîîd atîy coutitenance to sueh
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a thtorv, wilîi tiîcy do0 not. May not iis, I wouid rcspectfuàiy
as<, bc unî ivi'st:inc of the dangrer of' yilciig- undue proininetîce
to lit .hloo±ic:il cl:rer.îsin dcteriiining the comîpariitive
nge oi f rocks in the absence of sitaîigrqhieal1 orpaooiiocl

Some OF the higii lands ini t he I nîtior of the location are
cottiîosed of*a dilharvit i iti prob:ibly inuicli mort, r-ectit. descrip-
tion of eruluive or volcii rocks tian any of tiiose described.
Th us a t a poinit about two mtle frit thle aneti:id onie tmile
fitta thlee to botîtda ty (or la ke shtote), al noitit tin of tra-

chle os- piont-il1e riscs In ouan ailt itutde oi' front 800> to 1(00t) fleet,
ini~llI t-ilcre oecul-S a rcti:lik:ible rirt or- cavity, cvidently colt-

iîveted witii the ilvk.s or veilis wvliielh traiver-se tle subjacent
rockS. thlns Proving tîtat the Origiti or tîtese latter is of' a moure
recruii. daie th ian thla t or al]t lic( rocks tlirottnî li icli t lcy ]tlave
pelict.ratcd. I sitoull adîl lere, Cil purtlhjilen tù;tt basides the
gre:it. dyke aiul :eas;d îiliîei-ai Vèiis wvlnci I ha:ve îîotieil :is
necuîitîil,ý lîetv. theit -Ire dîstiitt t races of, Ille formter existence
oU a grea t pat;îiiel veill, ni- ,et or veilis iîttttîe!diaitcly Io tiîc $outil,
wvhieh1, by breaki îig tmp t uc cotîtiîîuiîy o' Ille rocks :iid t.h(I.Cby

~vakîîuî Iirit i:vc given rise to the reimaîibie dev p :îy
iyiltg ittIliied]i.ite]y to the -outil.

I have iclRr'cd to a iii)tif' weaktcss aind prob:-bie ruptiurin-
of tlle rocksý c;st" ards fiou tue ±rre:t rift, fissure ot eratcr in
the tracityte utî'utitain. plviligr oig-i in tu te dcli) peciiarslt;iped
bay, wich I have callcd, Ml les Baiy. If' we trace Iltlse ilte
still forilier cartwmAed in u otiter side or the bay, wu find ai

deep iarrwc: Channel hictwcîtî I lle sotil enud oU r ist' Loea-
lion ;î,îd Be:tî's Islanîd to, thte Chienal iEcartcé, ruiîîgiiiz n) Urotît
Latke Superior in N ipigon Bay. Thtis 11î;îtîow tatîtîci prob:tbiy
owcs its o I oi f lie :-alie cause, maîîîeiy, the vek sof' tuhe
rockS fmrtiiig ils lied ; ;tîtd ive tnay also ohiyerve thaI. tu sainei
itteîaiiifiroits vel us whlclt hiave becît d ~orcland î,trt.iaily
cxphored Ont Ii;lsoriîs ]Locmtion, cutrrepîîotd in po uiOt aiid
dirction with îtho:ý wicli 1 ]laive iecctîlv discovcrvd, wititout
bising. ;iie oir tIts rtci oti, otu tce iîin id or st Igîtac.

'l'le izic-rvcing grea bay lî;ts cvidcritly bet 5000 1)cd (lut by a
glaicier, as tue glîial Meia arc exceiiigiv wvll iii;rked andi
conspicixoiis, 1nîîiiiiîng esactiy pirilei l Ii t lie( directloti of' te
axis of the bty ; antd they ure more :trikiti2i dis:pi:tyed (;it tue
bard por-piyry rocks than nit the snfier amysgdaloid.s; tiis cn
no doubt, due to the more resistin.g claracter or tîte 1'%riir.
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NOTICE OP' A MEMOTIR ON GLACIERS AND> ICEBERGS IN RLE-

L.ATION TO Cî.îMAvr, Bw Dît. A. J. VON ýVRaCtCOvF. (In

Ille >i'joed(ill-,S of Ille GCOlogie.îl Soci(!ty of' Berlini, 1881.)

WVitIi 1îeîîi.1lc-IZ; by PINIPAL D)AWSON, FAI.S.

This ineinoir presents a, very cle;îr st.itcniitt. of the physical
aunieý and conitions oîf' the a1ceuiullatioi ilîd distribution of
SIJO% alid ice i n d iiferclnt parts of*t Ilc NVOIld, in illutî raion of thle

po>sibiliiy of, tiie esî.tence oif continiental .- laeîtin ini the I>leis-
tocise:1-. ''li 1*.1olui og is a frc tr.insl:îtion tif flic tu tlioi'.î

Sulint:ît1ly of btis .Coiilusilbîîý, NyliL1 tilouglî sofficientiv truce ztS
iiittexs of' pliysie:îi gordy airc destrin- of' rcpet itli at a

linme %iln te j>riliifles of that science are Ircatcd witl so
erre:ît cotiteiiipt by certaxin seltuols<f ledt.

1. 'l'le presetice of water tenid9 lu io<erate the extreines of
telitlera'ttire btt iii plazce and in limec. «

2. It. îlocs ,li,, bollu by virtiue of* its greait calp:îity J'or heat,
and by its coolin- aind liC:it.itiîg poiWcrs ivhcln p:tssiuig frolra the
sulid ilto Ille liqîîid anid -g.tseous States,, and te reverse.

~3. These efflvcts cxiend ividei'y iii place aînd lîime. For ex-
sxniffl, iie-r Ilttc south pole, the stgh r îat:i of atir il(ari. atned

by lt( iv;butiil.nbititct o of V'jîotur iltt) silow, aînd Ille silow
it:ii ;llcî antd liavi n±- been e-lî;tt tCd into Ille iCe of* rl:ltiers

anxd icebergs, 15in lthal, condition c.irricd fitr to lIte north, and
hîidreds ot*yeurs zifier if, lbas foýlîCît as sijol, is active iii cooligt.,

tuie oce;ît aind i lie air as fitr tiortlt as Ille laititude ni' 40Q.
4. 'l'lie gencral efict of* tue(, chianges of' condition ofivaer, :tlong

vitli lhc rcsulti:..z formna;tion of cIoti<ls and utists, is Il raise the
tcîuporaîure of' iinter antd to dep. 1tss titat tc>f sutiitîner.

5. 'l'lie Cetîttts o1» te <CCaln have an1 esicaly±rc;t. influence
in t.Iîe. tiiz:liofl of* the~ extrenios ni' tetnper:azure, ic direct
efféci. ofiviiieli is tîucît grcacr tItan tlat ni' Ille iviinds.

6. 'lThe %viîds îtapcear i0 net itt:îîtly in ifîs th te tempjera-
turc of' te occent curretîts.

7. Thougi te iinds tnay be in Ille finit. insù,tticct the~ miotive

power et' Ille tnî occaîtie curretits, yct Ille ciffec(î or UIl <listri-
butun ni land aînd of Ille (brin of' the se:i.bottot,î becomte para-
ntoulit ini iîtflîîettcilî tîtese ivlîe.,a once se(t in tnmoti.
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8. At the, presettt tinte, tie ditribution ofili the tr:de-wvinds -. and
monsooatis is sueht us to dive.rt :t large quaittity (if' vartti eqtuatoriil

water inte Uihetiortiierti li(tiisplicre, producittg att excess of
wairtttli zibove thit or the S. Ilemiisplicre betweeti latitudles 409

artd 590 N.
9. Titis eflècet is iiittsified by the n;irrowitig o? theo seas to

the nortit, andl is o? ccutrse espei llyft un Ille wvestertî sides of
the continents.

10. Not otily does tilt! Sotîthier fltîîispîere, titus lose a larg-e
îsletre of its, marin w.ater, but thte effiec of? the rettiainder is dissi..
puted by bc.iug spre.1il over a vast expalwe of set1.

11. Tiis great vxateo? nee;iit int the Soutlîerti [Ictîisphere
is fýiîvouraible te the dep1 osit n1 sutewv and flortîimti of glaciers, by

furttsluiîg agte;L ev: 1urt in s .ri 11 zitd:J thte S.1tt10 tillac a
lew gettural tefisrtn~ titittilig preijtit itiotu. Thtis applies to
the Attiet conttintent, atnd aiso t'tttt hte f*oirtittàut o? glaciers
far te the nortih in Nuw ZeAiiuid tiid in Soutii Aînu.rica.

12. Oti tite itler Ji attd Ille prc!sý?tt cotndition or tltu Nortlern
Heiisalirc is uniil*.1ouîtable te bIeu~ , because tile sai: so
watt» i;tit (lupus! ,tintt tte.aî thte to.tsts i t.iter ;as r.it tlattl snoif
Up to pretty Iîliiluti iis vitlu the tolutittut4tsre se Mide

tîtait titutu i lit th. precipi t.îtiot ils tituir iitutint.
13. Titu:s titere ;aie tl, -Liciers ini B,.astturii Sibt!ri;a,eecti in Ille

Utoultt.tîzts, wltcru Itle tilewu tcttpurmture is outly 150 tc 160O.
anid Centtral Astgttrly ii tl*avotirablu ta) gl*,tei;ti-iii on
accoutt of* its* dittess,, wiile Iart si.t L, icted on by the
11101nioo<s. Df, tltutcelicac, Ilte eXtvttt of 1.111td iti Mit lia1s net

htave been -Lat i.ciers titete ,intcc tli.t periud. l-ven thte suis
niergete (if Illte -- reaL pL.itti o'Clitint could rtet tî:tvrially atffect
thi resuit, tlteu--lî it îtiglît c.tu>e ghaciers itn the iouttt-îitîs of
Jupani.

14. To'extlsinthe tltcat l>o:-t.plioccncegl:tcicrs, of whicl traces
are feouud ini westct- E1t ope, at is titcus try to ,ttpltbl>e titat the
tcntipt-l"ttre tiS Jnowet, vit itel ett accounit of' bubtttergcttce or te
low lattdzi or of* divturiii o! wvariuî curruns, or bothà causes 111.ty
have opet-.aîcd. A stbtu~:co ntitueting tuie Whtite aîîd 1B itia
Se.ts would grc.tly prlotru lle ic rodtict:io:î ori zsnnw ;Illa ice.
But tis could sut aIT. et the ittteiir or Rtus;i; or of' A.si;t, so
lon- w; Ilieiril;iî reta:iiud aboe %vater.

15. The s-ubttr.ýcitee or? ic plaitas mîust be a nccessary cou-
dition or tc geîter.81l aci.1tiou ut' thc Iîkdur L4nds.
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16. Astronoinical changes do not affect this result. With a
grent vLcentrieity of the orbit ttnd the winter in aplielion the
colder winters and botter sutmers would produce more powcr-
ful 11monns, while ont the opposite condition the interior of' tho
contineLnts would have warmer winters and cooler summners aînd
wceri nonsooins. lit cuber case the conditions foar continental
glaciers wvould not bc improved.

17. Tlîcse consideratioins show that gireneral coverings of ice
stretebing lroii the PMle to periaps 450 are impossible. Undcr
conditions of*subincr-rgcc oi tue plain., the sea mnust keep openy
in order to afford matmrial fbr sniow on the r-emiaining bi-h
lands, and1i witl large continental plains the elimtate will bo too
drY for Placers. '1'lus there miust always bc -seas f1rec fromn ice,
or coîntinental plaitns flre ni' ice, and under most suposablü
conditionis there niust be bnt..

Applying these very simple genýgraiphiedil truths to thc North
Anwieane.i continent, it is e.1.y 10 porceive tha1t. 11o anunt of
rcfi-r.igtot cnld produce a Continental gL.îeier, because there
could not bc sufficient evaprtrations and preeilit4itioii to afford the
nece.lsary stiow in the interior. The caise of' Grvetil.nd is of'ten
rcferred to. but this is tbe case ni a higb mafs ni old land with
sea xnostly open on botbi sides of it, giving. thereciore, the con-
ditionz itost fî.vouratble to pr<eipitation of ,now. Il' Greenland
wcre Iuss clcvntcŽd, or iW there were dry plains arounid it, the case
would be quite difforent; as Naresz bas wclil sbowiî iii the case of
Grinntel Land, which in thte iimamiedinte vicinity ef Cxrtenl:în)d pre-
Fents very different conditions -as to giaci.î in and clim.ite

Il' the pla.inàs iwcre subiiiîer;,ed .111d thte Aretie cirrents illowed
ftce accc.ss tu tlme intcrior of the continent oi America, it is con-
ceivable îlî;iî the ontainitou. riýî,on.s r,îaianing out. of* mater
should bcecnvercd wvitb snow a,,d ice, ;mud îbre- is the bcst
ce'idcnice thait libis :ý(cttnally oeccarred in thle grla'ci .1 period ; but
wit.b 1 le pla-insb ont of* water, tîtere could nieyer ]w ve been a suffi-
ciency ni* sisow Io eause mny gcncrml «..îiaIo, ' tbe interioar.

Wesev evidence ni' tbis :it the present dLay ini tic ftet tbat in
unttçua.lly cold winfers the great pr(eipit.:tion ni' snow taikes

plaîce souith of Cainada, lcaving, tbe nçirrb cntaiparativcl y bare,
while as the temperature becoentie uîtildetr the are:, ofi w deposit
nioves furtbcr to tbe tiortli.

The %writcr of this note lm, ilivays m,î;ititriiind thbe.sc conclu-
muons ont gcnvral geographical -,round.,, us well as n tbe ovidence
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affor-dcd by the I>leistoccne ileposits of Catnaida, aind lie cofl inucs
to regard the suppcised cvideiîce, of' a terinial miorainle of' Ilho
g rea it Coîitirieiutal glacier ;is tiotlîitii but tic soutlictru liiiit of the
ice-diftl of a peid of suiîrtie. Iii sueli a period the
silîern margiii of auî i(re-l:ideti s:La wlerc its floe-ice asid ber-ý,.
grouiîdcîl, or wliere it.ï ice wvas rapidly iiielted by wvarinier wv.te'r,
and whie coti.scqluciitly its bur-dent of biîuldurs anid oilier dcbris
was depîisitx'd, wviuld iiectîSsaiily pies:iit the aspect (if a1 miorainie,
whieli by the loii-. contiiiuance cf sucli condi: ions iiii-lit ilssuille
gigantie dimenisioins.

lii thie receren ia ali woî k oit glaiers by Messrs. Shazler
and Davis, it is app.aretitiy iiitaisied'thtat ini Noril Atuerica, a
continiental --l.eier exteii)ded ini tîeinper-ate latitudes froin sca to
sca,ý Mid t iis glicer illus:, iii nîny îalace.,at lea.si, have cxceded
a mile initîekis Iîîdej>eîideîily of* the pliyaîil dillicultie:i
attcndifig the llîcveinciij of* mucli a isiis wvi tlint aiiy adequat.o
Siope, diffilulties witli which lic .leuîilîr., ui> civouir to dui, tlicw-ih
nlot very sa t iJsfctoi ly, it i-, iib ionis, fi ouii thle coiidca t iotis ;ibuve
stàited, <liat tlhc amîiutit (el >îîow îeJ.myto ilie productionî of
sucli a glacier could îlot liçi.sibly bu îîbt iimced. With adpi.-o
such as wu kîimw to have vxisîeud. -idmiittiîig tlhe Arctîc curreîîts
alotig thie St. L:iwreîceu Vailley, <h m-ougli --ip.- iii thec I aureiitil

wattclrshe(d, anîd dmîwmîii e plinms betwci) Ulic Laurcîîtian
arcas anîd (lie Rcky Mlollili;tiil, wu cali c;îsily uiideîjst.md thîe
covciîîg-- o, tlie Iilîs (if C..iei C.iii.ida iand Suiv iuJidwitlî
icc anid :-iîîw, anîd :i siîmiil.îi covctimmg-1 f' tlie miioiiitiiiis f* Ille wcst
Coas.. 'l'ie e; il>o iii lais ca>e imiglt bc ie-ladîm anmd boîîlder-
bemriimg ;s fPr sîmuflî as 40-, whle lci hice iiuiglit -stili be low i,.lmds
far tu Ilie imoiLli, oii wliil anei mi;îd aîiîmîl il$ toiîiiîuied to
exist. Ive sliimulml thlis have <lie Cniiilics iîes:iy< explain
adl the ilimmiiilivi of* Ilie gl.meiial depinsi s. ]-EVCIî tlhe --lciationi of
hlighl îîî:iitmii sit.il or thme St. Lavrciîee Vamlley Nvoilld %lien
bcoiie exmlic;iblm by die giuîiigo! ficice un thec ofs i
tliesie luîcitiaina- wlliei 1ief*.h1 ici the î l'lie s-C.alled mcii,

traceible fronta <lie -i'e;ît. M s c ec;m iii the Nwct, to t<ho
coasis cf New Jer.-mtv, wiaild t.lus bveoihî <lli îîî.ak of' thec
souilirmi liiîit o' licu sub:sidiice, n if rc theile aloi)., w'hîîci the
Cold currciîts bcarim'. ice wcrc ah îuptly eut oIf by wvarîit suri'.cee
Water.

Wh;î.ttover diffiîgultics 111.1y at<elid sucli a suppositioni, <liey are
amaîl comîparud wit il<iosu ;àttviid.iitit thiile ble facîtun
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RE PORT ON 1THE PETE~R REDPATFI MUSEUM

0OP NicGILI, UNIVERSITY.

1' ki/d ? PRINCIPAL DAWvSON P/?r the fist meeting of the

ilIusean Gomfm'7t/ce, illur2e/î 11t, 1882.

r'n the ternis of the gift of the Peter Redpath ilusenni to the
University, ià is providcd tlî:ît the innuiediate nmînag(-eiiwnt of the
M~useumn shall bc entrusted to a Il Sqtanditisr Counimittec of the
(Corporation, to be called thie Muscuim Comnittcc, to consist of' the
Principal ns Chairinan, tnd, three other mnembers of' the Corpor-
ation, with w'honi shaHl be wzsociatcd the Logan Prof'essor of'
Geology aud the l>1-of'essors of' Mineralogy, Zoology and, Botany,
and of other departnient. of Natural H-istory in the Faiculties o?
Arts or Applied Scîence of* MeGihi Colique, should there bo --ueh
Professors. Tlhe~ Coinnmitcu shall have'power to appoint nnuy of
its nienîbers lIoitorary Curator or Curators of the Collections or
o? any part f.hereof, and to arrange the tines at wvhîîcl different
ProfiŽssors and their classes înay teach or study in the illuseuni."

A MUSeuin Comnaittîe 'as ;îeeordingly :îppointcd by the
Corporation of' thc University, at its mneetimn ImJauary, 1882,
:înd consists of thc 1'ollowing inicobers: The P>rincipal (c., q/o)
Peter Ilcdpath. Esq.. lion. M'îr. Justice 3IcKay, Dr. G. WV.
C;tiipbehl, Dr. B. J. flnrrington (vx officio). The, I'olowing
report iras presented by the I>rinicipal to the, fir-st mneting,
îvith the objeet oi' placing oin record the st-'ps takecn by hlmii up
to that timie iii his eapaeity of' Curaîîor of' the Mueýui», under
the regulaîtions of' the Univer.iîty.]

The noble Muscuiii, erected for the Univeriiîy by t1ic muni-
ficence of' Mi'. Redpa;tth, bias now ,:o far advanced toirard comple-
tioni, tlîas it Nvili probably bc rendy for' the reception oh' spechneus
in ýMay siext, and it is extrcnecly desirable timat the collections
îo, bu coutained iii it shall bc in as perfect a condition ais possible
at the timoe o? the formai opeiugý, iviîjeli is inteiidet to take
place on1 the 24t1i o? August, on1 occasion o? the meceting of the
Aniiericztn Association iin Moutreal. lu view of' timese dates) it
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lias been nteccssary to devote speciail tirnc and aittention for some
mîondiez past to the arrangement and preparation of the spccimcns
in the present M1useuin, and in Hie collections rccntly addcd to
it by donation or purebase. Vie presetît report is intended to
record the steps wliicb have becn taken or are in progress toward
this end.

ARRIANGEM ENT, LABELING, ETC.

la June. 1881, Mr. Thomnas Cuirry was cagdto inount,
label uind otherwise prepare speciniiens, aind lias been steadily
eogaged iin this work since thiat tinie. The expense of' inounting
un-aterials lias beca charged to the Muscuîîî lund. Mir. Curry's
s.1lary lias been p;îid by the libcraility of' a lady of* this city, wluo
luis aio placed ut the credit of' thc Muscuani a suin sufficient [o
secure bis v'aluab1c services l'or sonie tinie Ion--ci-.

Mr. P. Kîîetzing lias beeti eniployed, for .1 part of luis tinie,
to reniouit aiîd reuuovate thec spceiniqiis of'vertebraite animais and
to prepare sonie îiew ,speciniiens wlîièl have beenl purclîased. Hie
lias up mo this tiiinc been oeeîîpicd mîore especially withi thie col-
lection prescrited by tlhe lîcirs of* thîe late Dr. McCullochi. It is
hoped tlmat by tic cnd of' May lic will bave gone over the wbiole
of the inaterial of this kind pos:ýe>ced by the University and will
hanve brouglît i. up to ai ereditable condition.

Dr. lI:rriîigton anîd mîyself have beeru iriving as innnelà attention
as possible to the proper iainig of' thte iiiiirals, rocks and fos-
sils, anîd to tlîcir ordcrlv.tand ysenteargeenpreparatory
to rernoval to the ca1ses of thc ncw builditiîg.

DONATIONS AND EXCfIANc.ES.

Under tlîis liead re1orenjce wili bc mîaude to Uic principal con-
tributionîs recently miade to the collections, anîd more cspecially
to tliose particnl:îrly intended fiir Uic Pecter Redpa.h Museunu.

Principal Dawson's collections iin thie Geology and Natural
History of Canada are in process of bcing arranged aîîd iîounted,

aogwitb the othier sýpcciincrs. Thec conditions of' dus donation
aipproved by thîe B3oard of' Goveruiors, Ire, ta u pcnes

while not liept !separate froin Mie gencral arrangemient, wvil bc
labelled %vith flic îîaîiie of' thîe donc.,î, and tlîat, lic and Dr. G.
M. Dawson shaîl b ave acccss to theni for purposes of -tudy, and
ivitli reference to dlicir ,.,fe kccping. Thec total tinboer of'speci-
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mens in the collection cannot as yct bc definiteli stated, but is
eqtiniated at froin six thousand to ten thousand speelînens, be.sides
imucli inaterial available for exchianges. It nay bc stated boere
that for the past twenty years the duplicites of this collection,
and marc csqpccmailly of the iicw species des.crihed by Dr. Dawson,
have been used in exehianges for the boncdit of' the Muscumn, and
thiat a large part of thie specimiens now in the cases and drawcrs
have been obtainied in this wvay.

T1he iolýiil, re :iinong the more important of' the other
donations rccntly reeeived

Froin the Director of the Geoloýgie;d Snrvcy, about 500 speci-
mens of: fossils aund minerais, and twenty.tlbrc casts of largo
and unique flossils.

From l)r. T. Stcrry Hunt a collection ol thirty-two species
of Canai«di:an fishies, prepared by .Mr. WV. Couper, of Montreal.

From ile hiis of the late Dr. M1cCulloch., the whole of lis
vaIluable eol lections of birds and nuaninmals, including 170 species-

c ollection h ving(, an historical value, In conîecetionvihte

labours of Dr. McCulloch and the revision of' the nomenclature
of the speCnens by the late l>1rincc Charles Lucien Bonaparte.

Froin George l3arnstom, Esq., a valuable collection of fossil
fishes Promi the Devonian of Scotlaud.

Fromi Lieutnant-Coomel Grant, or Hlamilton, Ontario, a larg-e
numiber of lPossils froin the Ni.aara formation, somec of tluemi of

Dgreat rarity and intercst.
Fromn fle Ainerican Cenisus Comnnuiissioners, a valuable collec-

tion of' Aincrican woods.
Fromn the New York Museum of Natural History. through

Profe.ssor Whiimfleld, a collection of' 700 speciniens of fossilIs,
nillned by Prolèssor James Hall. Iu exehiange for this a, coin-
pîcte collection of the Devonian plants of Canada, Promn the colic-
tions of tîxe P>rincipal anmd of Prolessor flartt, bas been givon to
the iNýew York Museuin.

Fromn Peter Redpatm, Esq., thme skull of a Greenland wbale,
with the balcon perilectly preserved.

From Dr. G. M. l)aivson, specimuens of' maunnals froua the
N. W. Territories.

Fromi Dr. Spencer, of Kings' College, Windsor, specimens of
Possils Promu the Niagara atmd Corniferous formi-ttions.

In addition to these, valuable contributions have been received
from the Sinithsonian Institution, Prof. Marslh of Yale College,
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CrlsGibb, Esq., no' Abbottrsfiid, Professor Flilgard of Washi-
intxton, C-tptain J. A. Vibert, Hi. De Cewv, Esq., of~ Cayuga, 'Ur.
Painon ofi Weytiîouîbi, Mr. Cliatfeld ni' Syracuse, illr. F. Starr

of' Atbur., A. J. Hill t1, C.E., C3harles Robb, Esq., J. G.
Miller', Esq., Mr. IL. M. Ami, J. F. Torrance, Esq., B.A.,
T. Bland, Esq.. nof Newv York, J. F. WVhiteavcs, Esq., Professor
Cope ni' Pihdellpbia, W. S. I)aividsoni, Esq.. of'Edinburgh. and
ni bers. Details of' these gulis hi:'i' froin tinte to imneapnre
in the publie, prîtîts andi iii the College Calcindar.

I>UItCtI:%SES, AND EXPENDITJJES.

Ili -'lder tIo colliplete the coilctionis in) a illannr wvorîly or' the
new huiklinig, andti 1 ni tke Upl l'or the lss sustainti by the

rellir)V.'1l i te col lection., of* the Geologiéa I Surveyfrtoin Mott
rcal. it lias beetiiteesr to uîke sotnc purchasi's andi to engage
the soi-vies n' coliectoî's to stpply certaitn deficicticies.

The' coll<'ct iol of« Dcvonniatt 1î]: it4 in the Ipo.;s>sinn nif the late
Prol'essonr 1-1artt of, corne1 University, at the lime of' his dcath,
Was.; pit'cltased lJt' S250. It lias tfFord(td a flew niew species
which tve heen dîeseribint , ever;il gond tiiii îî'enînspocii ietns
atît i tateials o'e<eaees

Caets of' lo>.sil". inoduls ni' anituais and speci menjs, ha.ve been
purcliaset frin the collections oi ri sss Waîd andi R-oNcll of

lieete' in' $451.
Aý% v'a ;luabl' atid rare bit'ds, ont iii 0111 otior collections,

lî:îve bein ofcai i M r. 1>as.,rnore ni'this eity for $55.
The --utî cal' 825 wats expetîdeti in pt oeuring a collectioni of the

intercsting silicifieti flossils of' 1>uzqtiotte's Itapîids, on the Ottawva.
A colleetion nof fossil filies ftoîu the Cretîae( nusý of' MIt. Lebanion,

lias been puirchaseti fot' 831'
Fron 14" Dec ew, of- , i'(ayugai.11 :im portanît collection

of Coî'nil'et'owt' eot'als, itîeludittg sotne specitucti", ni' unnlstwl size
aînd perl'ecrion, %va, put'ch:ted i' 8$50. Mrt. De Cewv also pre-

,zentcd soine obtîtet' lossils of' iitvret'et froin his owtî collections.
The valuable setrvCt i ' .1M me ;Itt(' iclird.snE, laie of' the

Genlogical Sui'xey nf' the Dotminion, wore seecur"ý1diihug the
pas-t ciunttiiier, witl thte V'iew i' pt'oeurîng specituiens of' sionie of'
the more rare aînd ciace''tel'nssils ni' the Catubrian and
Loweî' Siluriani rocks. 3i'. Richardsotn bias enggti-e iii this %vork
withotit remtntîiration, and i e w;t5 etiabîct to obtaiii alre
nuntbe' of' valuiable specinîctis ut a very mioderate expense.
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One of' Professor Ward', excellent copies of' the r're.it skcleton
of' the ilIegailte'?un. iii the Britisli Museuini, :înd a miunbcr of'
othier large easts hiave beeti cont.raeted flor and are to be de-
li vet'd in the eonîrse of' next, t.outhi. The net cost of' t.hesccoasts
is 8568, anîd withi the l'iehrhlt. aid fitti,îg up iL will :iînount to
about, $800.

A. nuînber of' sutallet' collections :ad sinîgle spe'citniens have
hecti pnrciased froin ime to timie as opportunity offered. 'Tli
expense, of' sonie of' the above purchiases lias Ucca borne by the
Musenîn f'utd. lThe sumns paid for' the otheis have beeni advancced
by the Ficpl

1 have iniacl pleasiîne iti addintr tia t seveî'al of' the aazr:nd
me important sp('eitncms and collections ref'cî'red tu under this

head are(, iiîten)dî:d( Lu fuin a inleinurial i n thle M useîil tu the late
Sir W. IL. iLogai, andi wlien the inoutitiii, of' lieîii lias beii coin-
pletud will bc paid fin by a, donationm f'ioin li. lieurs.

Certîain expetiditures bave been required ot te giounds in
the \ ieiîity of* thie Museuinl. A portion of' tliese 11ave been de-
frayed by ilie Uiiversity ; but the greniîer part by private Con-
tributionîs. arnotig wliicli niay be mcentionvd thle doniation of' new
and l'aie shirubs 'and Lices by Chîarles Gibb, Esq. 'Tiheranc
mient of te g-rounds will be contiied iii the sprinig, but withîolit
ziliy euîisidei'able expeniditître.

Thle w'o'k of arralait±2, î'e-lalielling an titi 01 i lg speCiiiiens

iSý s0 far advanced tîjat wue >taîli be able îu occupy thec Muscuin
SQ 50011 as ius cases cati be fitted Up.

Thie c isc ave beeti eontracted foi' by MI'I. Rtoberts, andît will,
iL is behice'ed, be as îîearly as possible pet'f'eet ini titeir arrangie-
nîctîts foi' thme pr'otection anîd îlispl.îy of' tlit- speciliietis. Mir.
Redpath ia uded to lus othcî' libeî'al git'ts Lhte prouvisioni of'
thtese L'uses nt afi exponse of' 810)000.

Thle plaîn uftLIm arratngemniet. of' flic etulvut ots lias been fully
decided be'or'ciaîîd, witli t'el'ercace to thie dlimentsions of the hall
atid thic cliai';îteî andî tînition of' dîe ca.se:s. I. is hîoped tît iL
w'ill pi'ovide iii thiv tîost*et..î itiannet 'ofir tlie disphay of the
speciiîîeîis, along. witli ilîe grcateit, p)o.ss'blt! fiteilities flor tLhcir
scienLîfic ,:tudfy 'heflMu-,uuiti will lius alfo'rd advaîîLages for
thie stdy of' Gcoogy anîd Natural hhistory titt pî'eviuusly etîjoyed
iti tItis Coutry.
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Provision hias boon mado on the ground floor for a largo and
w'cll.arrangcd lecture thoatre aînd two class-rooins, which wvill
also afford space for reflbrenice collections 1;or the ,t>.e of lecturors
and students, and flor the hierbariuin. lu the bascuient thero is
a large laboratory l'or the preparation of* specinic:îs, Cand ample
spaco for thc storage of inaterial.

It is proper to add that while Mr. Redpath has kindly under-
takoen to bear tlie current expenses of the New Museuni for a
fcw ycars, no ,pecial provision exists l'or the wvork of' tcaching
within ius walls, except the vcry inadlecuate aniouut afforded by
the ondownient of the Logan chair of' Gcology. lEutdowmoents
are urgcntly requircd flor Miiuoralogy, Botany and Geology, and
It is hopod that the e~xple of' Mr. Roedpath inay >tixaulaite ether
benefacttors to supply thesc deficucnies. Aids of this kiud would,
also relieve the general funds of the University.

Lt should further bc borne in niid thiat tlue erection and en-
downient of the Peter lledpath 'Musçuin Ciffords au illustration of
wliat nuuay bu doue by other benefactors for the departuients, of
Physical and Chenuiical Science, and for our Faculty of Applied
Science. Eaeh of these requires for its full developutient build-
in)gs and endowuuients. In conuoction witit this I have pleasure
in statiniry tlîat A. C. f-lutehlison, &,q., one of the architeets of
the Peter Redpatu M uscui, proposes to prepare a plan and
clevation showing hiow the buildings requirod in thc future for the
abovo and other University purposos xnay bo orected in due irela-
tion to the promit buiIdingý:s, ;mnd in hiarmony witlh tho plan of
the new Museum.

Lt is proposed that Reports on the iNu:ieuiii sliill bo printed
from time to tiiie, recording its progress; aud that in future
these shail include lists and short descriptions of ncw species,
and statenionts of new sciontiflo fitots whichi inay be discoverod.
Sorno unpublishced material already exists in t1ie collections, and
lias been laid aside for description, and it is hioped that future
reports nuay sliew that the aunseun, ini addition to its edueational
work, will bc a unoans o? advancing the knowlodgo of Canadian

geology and natural history.
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NATU RA L IIISTORY SOCIETY PROCHEDINGS.

The third mieetingý, of the session 1881-82 was lield on Mon-
day eveiiing, Decemnber 15th-Prinipal Dawson in the chair.

The f'ollowin- gentlemen
of the Society:'

Rcv. Dr. Siillivan.
D. J. Grejshiields.
M. 1-1. Ganit, MI%.P.
J. llo(gsofl.
R. L'. Galilt.
E.' R. Greensilields.
Geo. Sinîxer.
G. A. Greene.
Jaceques Grenier.
Il. A. Nelsoni.
R. Refort.
Hl. Shorcy.
A. 'M. Cassils.
Jas. WilqOnl.
J. E. 'Moss.
T'. L. Harrison.
Richard White.
R. WVolff.
AlIfred WViItgt.
Dr. Geo. Ross.
Jno. McDoogail.
Jas. Ewani.
\Vxn. Aitos.
W. R0oac1].
D. Morrice.
Guo. Boulter.
A. M\. Fostey.
Becnj. Tookze.

Anthoimy Force.
Thos. Triiible.
Jnlo. Stirling.
Alex. McPlherson.
A1. F. Gaiolt.
E. W. Giiaed(inger.
A. S. E-witug.
Jno. Beattie.

Jn.Hole.
J. . I1<denl.

W. T. Costigan.

were proposed as ordinary anembers

W. J. Ingrarn.
Jas. Corristine.
W. Tees.
Hingli Grahm.
Fred. Boas.
Jno. Fioilton.
A. Railnsay.
J. W

T
. Tester.

Hugli Watson.
Jas. Gardner.
Jnio. Lewis.
Wni. McLaren
Jav. Stewvart.
W. Wilson.
J. R. Wilson.
Geo. Haflgue.
D. Yiiile.

JO,,. Barsaloti.
Tijos. Montgomery.
M. Crdy
.Jno. Ogilvy.
D. Torrance Fraser.
J. B. 1iekeni.
R. C. .lainiesonl.
S. Il. Eý,wingl.
J. A. Harte.
T. .1. I)avwon.
SVxa. Eward.
Adam Darling.
C. Caissils.
S. C. Stevenson.
J. H. Semiple.
C. McArtliur.
Il. Birks.
II. Saunders.
Jiio. Blythi.
C. R. Black.

Jano Fair.
II. D. Moss.

The inetubers tiien ndjounied to the mnueuin, wvhere the
Cabinet-keceper pointed out changes and improveinents that had
been ma.de, ind ealled attention to speelîns reeently ndded.
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The fourtî ineetin- ivas lield on 3Othi January. The Presi-
dent oeeUpied the chair. Thc gentlemen proposed at last meeting
svere teed, andj the followvin- proposel l'or elction

lion. J. R. Thibaudeso. Jas. Hutten.
Pk. 'W. 11ughles. Col. E. A. wldtahlead.
J. 8 W'calla.'.. Simapson.
S. Greenslîields. Robt. Linton.
W.A.. Patterson. Jas. Doticilly.
E. N. Ileneyc. P. J. Martin.
A. Racine. J. A1. Rtobertson.
J. IL. Starlas. Jno. MeLca.i.
A. L. Lockerby. Jacob Wilson.
R1. W. Mc:Dougall. J. M. Kirk.
WVin. Dring r. J. B3. Sutherland.
Geo. Lighitboitznd. Geo. Bourgoin.
L<îîiS A. Brais. Arclh. Camipbell.
Raidl Taylor. J. II. Mooacy.
G. I. towsae. A. W: Atwaýtcr-.
Geo. Barri'. W MeLea alcn.
A. N. De la Motte.

Nr. Hlenr'y M. Amui, st.ndentin-alts at MeGili thon read a
very in terestiir paper on the Il Utica àiatte Formation inCnda'
with speejal roflcrence to the deposits oceaurring in the vîeinity of
Ott;iwa. eity. wherc the writer of~ the paper 'lias been niaking
investigations a nd collectin- speeiin4ens l'or the past thiree years.

Li the course of' the papu.r, tho origin, thie mode o? deposition,
tho inierai aud tic lit.holo-ical Characes, as well as tho fossils
o? tliat liirmation, wvcre eonsidored. Soîae newi and intercstiwg
notes mn lf'i'srll-this spiaosus (Billiiws) ivere given. Sevoral
species m-cre added to thte Canadian list o? tossils froni the Utica
siate. lta the list of flossils appended to tha paper, sixty.six (66)
sqpeies wcrc givcn as oceurring in differenit loealîties throughout
Canada olf whiceh only tirty-two have beeni previously rcorded.
It ivas also iaientioned that ia the United States, the total numrbar
of -spScs eogngto that f'orination, as î'eoordcd by Mr. O.
D. Waleott was exa.fly one lîundrcd, and that consequeintly the
diligctit sarcheir o? Catiada should bo aniply irowarded, as there
renmain still sýome thirty-lonr (34) speceos to fil] up our list and
niakeC it as comuplote as that of tho United staîe'.

Dir. Daw:son thoen maade sortie reînarks coneerninir the %viiale
at that timie on exhibition ia tia city, showing the difficulty of

eh~iyigthe wliales on :îeeount of our macagret- knowledge of
speelfie eharacteristies. Total leng-th of speciman is 48 feet:

cicuirece20) l*eot. Ili had is Il ficet i0 lcag-th, wvitl lower
jaw Nvider and deeper than upper.

[The balance of Procccdings to date is left ovar to ncxt number
through wvant of space.j

Published 25th April, 1882.


